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Event and Comment. 
The New Year in Agriculture. 


193 should be an extraordinarily interesting year in Queensland 

Agriculture. Apart from our normal cropping programmes, 
the success of which depends so largely on seasonal circumstances, we 
shall see the expansion of a policy that, it is believed, will have a definite 
beneficial influence on the future of agriculture in this country. We shall 
see new developments in agricultural research for the purpose of increas- 
ing efficiency, quality, and stability of crop production and disposal. We 
shall see the tackling of many perplexing problems with which primary 
industry is faced in this State—problems, many of them, common to 
agriculture the world over. The investigation of those problems—and, 
let us hope, their solution—calls for the co-operation of our best brains. 


Research is the Agricultural Department’s biggest job. It cannot 
help farmers to plan their production, to reduce their costs, to fight 
vegetable and animal diseases and pests, to produce better crops and 
live stock, to market their products efficiently without first studying 
how these things may be done. The Department has, accordingly, 
strengthened its scientific staffs and extended its scientific services. A 
new Research Bureau will commence to function early in the New Year; 
the Bureau of Tropical Agriculture, established recently at South 
Johnstone, will commence its planned field programme; the Dairy 
Research Laboratory, now fully staffed and equipped, will enter on 
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new and important phases of its work; while the Marketing Branch of 
the Department, which may be regarded as’ the foundation of a future 
Bureau of Agricultural Economies, will intensify its activities towards 
the attainment of a balanced rural industry in Queensland. 


In our progress towards general social betterment we need more 
science, particularly in agriculture which, when all is said and done, 
is the basis of all our activities. Science, after all, is merely organised 
knowledge. The science of production is familiar to most of us, but 
it is not of much value unless the goods we produce can be distributed. 
The need arises, therefore, of studying primary factors in successful 
farming—marketing,. consumption, interstate and international trade, 
movements of population, and commodity prices. The main business of 
agriculture is food production, and food consumption is limited, of 
course, by the capacity of our collective stomach. Technical progress 
in distribution is just as essential as the production of wealth. 
Standardisation and grading are not only for the purpose of protecting 
the consumer, but should also make it possible for farmers to get higher 
prices for products of better quality. : 


The most important and most difficult problem in marketing is in 
bringing about changes in our present methods, practices, and facilities 
in order to promote efficiency and lower selling costs. Any reorganisa- 
tion of marketing methods and facilities requires very careful study 
in order to find a practical way of cutting out costly methods and 


uunnecessary services. That will be one of the jobs of the economist in 
the coming year. 


The regulation of methods and practices—for the purposes of 
directing rather than regimenting the producer—as provided for in 
our existing legislation will, presumably, be another subject for study 
in 1936; and it is obvious that research and educational work are 
necessary in order to indicate how practical improvements in marketing 
can be made. Improved marketing and better education can. also go a 
long way towards increasing the consumption of certain foods. Recent 
surveys have shown, for instance, that in our cities there is a widespread 
under-consumption of milk and vegetables. To a great extent this under- 
consumption can be remedied by better marketing and distribution. 


For the dairy farmer, the Dairy Research Laboratory should be of 
special value in the coming year. Dairying actually is the most complex 
of our rural industries, for it is not a single industry but a group of 
related industries of vast economic and social importance to Queensland, 
the only country in the world, by the way, that is dairying successfully 
and on a large commercial scale within the tropics. Obviously research 
work is of enormous value to the industry in all its branches. In the 
course of the year just beginning, greater attention will, no doubt, be 


given. to the advantages of selecting breeding animals for both milk and 
meat production. 


The increased interest now taken in our indigenous and introduced 
grasses by farmers as well as graziers is clear evidence of a broader 
appreciation of the value of grass in our rural economy—a ‘‘grass 
consciousness,’’ so to speak. This is as it should be, for Queensland is 
remarkably rich in the number and nutritive value of its native grasses. 
About 450 have been classified, and a strong characteristic of many of 
them is their drought resistance. We are now thinking of grass in 
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comparison with other field crops and it is not hard to foresee that the ~ 
attention given to the annual fodder crop will be extended to the 
permanent pasture in general agricultural practice. That that should 
be so is plain in the light of the fact that at least 70 per cent. of our 
national income is derived from our grasslands. Grass is, therefore, the 
most important crop in the whole range of the State’s production. In 
our grasslands—particularly the Mitchell and Flinders grass country 
of the West—we have a wonderful asset and a great inheritance. Our 
job—and this is part of the research programme for this year—is to 
preserve that inheritance by preventing that asset from vanishing 
through any misuse or abuse of grazing lands, whether through lack 
of intelligent pasture management, wantoness, or sheer greed. These 
problems are often, unfortunately, questions of human nature rather 
than of economics. Grass is the best and cheapest stock food, and yet 
through human perversity it is the most abused. No country can make 
progress on worn-out pastures. 


Man’s maltreatment of the soil or of its natural forest and grass 
cover is a cause of increasingly destructive erosion by wind and water. 
That is another of the research jobs for the coming year, and in regard 
to which we have not yet realised fully the high cost of doing nothing. 
Studies conducted recently by the Forest Service in California produced 
evidence that vegetation not only obstructs and retards the run-off of . 
surface water, but also by means of leaf litter and the action of roots 
keeps the top soil so porous that a large proportion of rain water 
percolates continuously into the soil to increase underground supplies. 
Litter-covered soil was found to absorb five to ten times as much water 
as that absorbed by bare soil. Run-off was just the reverse—ten to 
thirty times as great from bare soil as from litter covered goil. Generally 
from a hundred to a thousand times more soil was swept away from 
bare soil plots than was eroded from forest-covered plots and, under 
ordinary field conditions, it was found that heavy rain falling at an 
hourly rate of an inch upwards, even though of brief duration, quickly 


puddled the surface soil, sealed the soil pores and started a rapid process 
of gully erosion. ee 


The loss of soil through wind erosion is tremendous, as every 
observer on the land knows. A well-authenticated case is reported from 
Ukraine, where 700 widely distributed measurements of a violent dust 
storm were taken, and they showed that a total of 15,400,000,000 tons 
of soil had been swept up into the air and deposited in other parts of 
the country as well as in Poland and Roumania. This type of soil 
denudation, just as in the case of sheet and gully erosion by water, is a 
usual consequence of unwise use of land. Nature, however, has pointed 
the way to recovery. The dominant influence of vegetation—whether 
it be windbreaks of forest trees, grass, close-growing cover crop or 
shrubs—as a controlling factor stands out as an impressive fact. A 
combination of the vegetable factor with mechanical control—terracing 
contour cultivation and sod banks where gully erosion is threatened— 


are among the mogt practicable means of preventing the loss OF sunita’ 
soil from farm lands. 


Spies MOK Se 
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Che Minister’s Netr Vear Message 
Leer ena eT Te apy, PT ar trae t Nape 


ITH the opening of the New Year, ! look forward to 
another period of sustained progress. The past year has 
been one of expanding activity as several new under- 
takings of vital concern to farming and pastoral interests 

have been successfully launched. Chief amongst these are the - 
establishment of a Dairy Research Laboratory and specialised 
nutritional and disease research in the pastoral industries. 


The Department is an essential part in the life of the farming 
community and is always prepared to give service in the cause of 
farming. We have highly trained officers 
whose life work is the advancement of one or 
other of the many matters associated with 
farming. Our degree of usefulness, however, 
is measured by the degree of co-operation 
we succeed in obtaining from the primary 
producer of the State. Unless you acquaint 
us with your problems, we are frequently 
unaware of their existence. 


Might I suggest, therefore, that the 
coming year be made outstanding on account 
of the number of new contacts we make 

and the expanding service we are able to give in consequence. 


On behalf of all officers of the Department, I wish all our 


_ primary producers a good season and a series of successful 
operations. . 
¢e 
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Diseases of the Tomato. 


By J. H. SIMMONDS, M.Se., Plant Pathologist. 


THE tomato is subject to a number of diseases which demand special 

attention from the grower if a healthy crop is to be obtained. The 
two most important maladies in this State are Irish blight during the 
cooler months and Fusarium wilt in the summer. ‘The individual 
diseases are first dealt with separately, followed by a summary of the 
precautions it is necessary to take for their control. It will be noticed 
that a number of the diseases of the tomato occur also on the potato. 
This is not surprising since the two plants are closely related botanically. 


IRISH BLIGHT. 


_Irish blight (Plate 1) is so called since it first came under special 
notice in Ireland where, as a serious disease of the potato crop, it was 
an important cause of the Irish famine in the middle of last century. 


The disease is now widespread throughout the world, and attacks the 
tomato as well as the potato. 


The first symptoms to appear are dark brown patches on the leaves 
or an elongated dark area on the stem. If the weather is wet these 
areas will assume the appearance of a wet rot and enlarge rapidly. 
If it is sunny, they will remain in a dry papery condition until wet 
weather again allows them to extend and further spots to develop. 
A heavy fall of dew may be sufficient to allow a temporary increase. 
Eventually the whole plant may become blighted and die. 


Fruit infection is an even more serious proposition since tomatoes 
may be packed in an apparently sound condition and develop in the 
market later the large mottled brown area of decay which is charac- 
teristic of the disease. 


Irish blight is caused by a fungus (Phytophthora infestans), the 
delicate threads of which ramify within the tissue of the plant, bringing 
about the death and decay of the part invaded. Under moist conditions 
the fungus comes to the surface and forms enormous numbers of minute 
spores which may be seen in mass as a white down over the lower 
surface of the spots. It is these spores which spread the disease. ‘They 
are very delicate and need an abundance of moisture to enable them 
to live and germinate—so forming fresh spots. The fungus also 
requires a relatively cool temperature for its development, hence, if 
wet weather is experienced during the winter and spring, the crops 
growing at this time will be seriously affected. ater crops are usually 
free from the disease. 

Control. 

The disease can be controlled by spraying with Bordeaux mixture. 
Spraying should commence in the seed-bed, using a 2-3-40 mixture and 
be continued in the field with a 44-40 strength as soon as the plants 
have become established. Spray thoroughly and sufficiently often to 
keep the whole of the plant, both upper and lower leaf surfaces, covered. 
During wet weather this may have to be done every few days. When 
the plants are large and bushy, a copper sulphate-lime dust applied 
frequently under good dusting conditions may have some advantage 


ore tg wet spray, but this is not recommended for small or staked 
plants. 
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Burgundy mixture may be substituted for Bordeaux if desired. 


Clean up and burn the remains of all tomato plants at the end of 
the season. 


SEPTORIA LEAF SPOT. 


Small circular grey spots about 4 inch in diameter appear scattered 
over the lower leaves of the plant. The centre of the spot is somewhat 
lighter in colour and is characterised by the presence of a number of 
minute black points. (Plate 2; fig. C.) These latter are the tops of 
minute flask-shaped spore receptacles belonging to the fungus Septoria 
lycopersict, the cause of the disease. A yellowing of the leaf takes place 
round the spots and gradually spreads until the leaf dries out and 
withers. The lower leaves are gradually killed from the bottom up, 


and a scalding of the fruit by the sun may result. The disease is most 
serious in the warmer months. pete st 


Control. 


(1) Spray in the seed-bed and the field with Bordeaux mixture 
as recommended for Irish blight. 


(2) Collect and burn all tomato refuse as soon as the crop is off. 


TARGET SPOT. 


The general effect of this disease on the plant is similar to Septoria 
leaf spot, but the spots are as a rule larger, + to 4 inch in diameter, and 
are often marked by concentric rings. It is these markings which give 
the disease its name. They are formed as a result of the somewhat 
intermittent growth of the fungus (Alternaria solani) within the tissue. 
Affected leaves gradually turn yellow and dry out, the plant becoming 
defoliated from the base up. Other less common symptoms produced 
by this organism consist of a black spot on the fruit, usually commenc- 
ing near the stalk, and a brown shrunken area at the base of seedlings 
which may eventually cineture the stem and cause their death. 


Other species of Alternaria are also associated with a fruit decay 
following wound infection (Plate 2; fig. B). The dark spot. first 


formed often becomes covered with a greenish black felt-like mound of 
mould growth of characteristic appearance. Se 


Control. 


The control of target spot is similar to that of Septoria leaf spot, 


and the precautions recommended for the one are satisfactory for th 
other. 


WILTS. 


There are at least four different wilt diseases affecting tomatoes 
in Queensland. These consist of a bacterial wilt caused by Bacterium 
solanacearum, two fungus wilts due to Fusarium lycopersict and Vertv- 
cillium alboatrum, and the virus disease, spotted wilt. The lastnamed 
will be dealt with separately under the heading of virus diseascs. 


In the first three diseases mentioned the typical symptom is a 
drooping of the foliage from the ends of the branches, followed by the 
collapse of the plant in a general wilt. In the case of Fusarium, the 
actual wilting may be delayed or may even never eventuate. In this 
case a characteristic yellowing of the lower leaves takes place and these 
die progressively from the base of the plant upwards. 
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Puare 2.—Tomaro DISEASES. 


A. Blossom end rot. B. Alternaria rot following infection through a erack near 
the stem sear. ©. Septoria leaf spot. Note the fruiting bodies showing as black 
points. D. Big bud. :. 
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When the base of the stem is cut across, or the bark removed, the 
large, woody, water-conducting vessels are seen to be discoloured brown. 
If a slimy bacterial ooze issues from the cut ends of these then the 
disease is diagnosed as bacterial wilt. Verticillium and Fusarium wilt 
have the same browning of the vessels in the stem but the bacterial 
slime is absent. It is difficult to distinguish between these two without 
isolating the fungus which is present. Verticillium wilt occurs during 
the cooler months. Fusarium wilt is by far the most common of all 
the wilt diseases and is most prevalent in the warmer weather. 


The symptoms described above are brought about by the invasion - 
of the vessels of the stem by one of the parasites mentioned. Its 
presence causes the vessels to cease their normal function of water 
and food conduction and turn brown. Entrance is obtained in the first 
place through injured roots. The fungus Fusarium in particular can 
live for many years on organic matter in the soil, and from there 
attack a tomato plant when one becomes available. Varieties of tomato 
vary in their degree of susceptibility to the attack of this organism. 


Control. 


(1) Remove diseased plants and destroy the remains of the crop 
by burning after harvesting is completed. 


(2) Where possible allow at least a three-year interval between 
erops of tomatoes on the same land. 


Fo t@3) Sterilize seed by immersion for five minutes in a solution con- 
sisting of 1 part of corrosive sublimate in 3,000 parts of water. The 


seed should then be rinsed well in clean water and sown as soon as 
possible. 


(4) Use only virgin or sterilized soil for the seed-bed, which should 
not be made near the site of previous tomato crops. 


(5) Attempt to find a resistant variety suited to the district, and 
if successful use this for planting on infected land. Varieties which 
exhibit resistance to Fusarium wilt are Bowen Buckeye, Break 0’ Day, 
Denisonia, Globe, Marglobe, Norton, Ponderosa, Pritchard. These vary 
in general suitability and wilt resistance in different districts, and the 
grower will therefore have to make his own selection. 


VIRUS DISEASES. Joa 


The virus diseases of the tomato differ from those already dealt 
with in their mode of origin. They are brought about by the presence 
within. the cell sap of affected plants of a minute infectious agent or 
virus. The virus is so minute that it cannot be distinguished even 
by a high powered microscope. These diseases are spread by trans- 
ferring virus-infected sap from a diseased to a healthy plant. In some 
instances, such as with mosaic, this may be done mechanically by means 
of the hands or pruning knives. In other cases sucking insects such 
as aphids or thrips are responsible for transmitting the discase. Usually 
an incubation period of ten days or more follows the inoculation before 
the typical symptoms are evident. 


At least four different virus diseases occur in Queensland. These 
are mosaic, spotted wilt, big bud, and streak. 
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Mosaic. 


This disease of the tomato is identical with the disease of the saiae 
name on tobacco and potato and is intertransmissible with these hosts. 
Affected plants are distinguishable by a lighter green colour and slightly 
crinkled condition of the foliage. Closer examination shows the leaves 
to be mottled with indefinite light and dark green areas. The fruit are 
not affected, and unless the-plants are infected early in life the loss 
from mosaic is not serious. Mosaic is extremely infectious and is 
readily spread by the hands, pruning knives, or aphids. 


Spotted Wilt. 


This disease is sometimes known as bronzy wilt from the fact that 
the young shoots of an infected plant develop a dark reddish-brown or 
bronzed appearance. This is due to a more or less close aggregation of 
circular brown spots of 4 inch or so in diameter. Other symptoms are 
a cessation of active growth and a bending back of the leaf stalk and 
incurving of the blade of the leaflets. These last give a drooping 
appearance to the plant. The bronzed leaves wither and dry up. Fruit 
from affected plants occasionally have bronzed markings or a blotched 
yellow and green appearance of the skin. 


Spotted wilt is spread by a minute insect, the black carnation 
thrips (Frankliniella imsularis), while feeding. The virus is not 


- normally carried mechanically. 


Big Bud. 


This disease (Plate 2; fig. D) is common in some of the more 
northern districts where it is sometimes known as blue top. It is 
characterised by either a bunched or attenuated terminal growth. In 
either case there is a definite swelling of the leaf and flower stalks, an 
enlargement and abnormal development of the floral parts and a redue- 
tion in size but increase in the number of leafy structures. A bunched 
and tufted type of growth with a distinct purplish colouration is the 
final condition. The fruit remains small and hard with thickened and 
irregular septa. Big bud can be transmitted by grafting a diseased 
on to a healthy plant. In the field it is no doubt spread by the ageney 


of some sucking insect but which one is not yet known. 


Streak. 


This is the least common of the virus diseases and little is known 
regarding its peculiarities in this State. The characteristic feature 
is the development of elongated, slightly sunken, greyish-black streaks 
or spots up and down the stem. Black lines on the leaf and brown 
irregular markings over the surface of the fruit also occur. 


Control. 


The control of these maladies is based on the characteristic behaviz 
our of virus diseases which has been briefly outlined above. 


(1) Make the seed-bed on virgin or sterilized ‘soil. 


(2) Remove all weed growth from the vicinity for some time prior 
to planting, as wild hosts may be present amongst the weeds. 
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(3) Make frequent inspections while the plants are young and 
-remove and burn any abnormal plants in order to avoid having them 
act as a source of the virus. 


(4) Always wash the hands or pruning knives in soap and water 
after touching diseased’ plants. 


(5) Add nicotine sulphate to the Bordeaux spray in order to keep 
aphids and thrips in check. 


(6) Clean up and burn the remains of the crop as soon as it has 
ceased to be profitable and eradicate volunteer tomato and potato plants 
or Solanaceous weeds which are likely to carry on the disease until next 
season. 


(7) Avoid excessive use of nitrogenous manures which appear to 
make the plant more susceptible to some of the virus diseases. 


BLOSSOM END ROT. 


In blossom end rot (Plate 2; fig. A) a light brown circular area 
forms at the apex or blossom end of the green developing fruit. The 


tissue of the discoloured region is firm and may be shrunken to form 
a slight depression. There is no soft rot. 


This trouble is a physiological one and is not due to the presence 
of a parasite. It appears to be brought about when the plant is sub- 
jected to an erratie water supply, such as occurs when periods of heavy 
rain are followed by hot dry weather. Under these conditions the 


foliage may withdraw water from the fruit, causing a collapse of the 
cells at the apex. 


The control of this disease is to some extent outside the power of 
the grower. However, he can help to provide an even supply of 
moisture throughout the growth of the crop by means of good culti- 
vation, and, where possible, irrigation. Avoid excessive applications 


of nitrogenous manures. Build up the humus content of the soil where 
necessary. 


Summary of Measures to be Included in the Cultural Programme 
for Controlling Tomato Diseases. 


(1) Use virgin or sterilized soil for the seed-bed. 


(2) Sterilize the seed in 1 in 3,000 corrosive sublimate for five 
minutes. 


(3) Spray the seed-bed with 2.3.40 Bordeaux mixture. 

(4) Spray in field with 4-4-40 Bordeaux mixture. 

(5) Remove and burn plants exhibiting virus’ disease symptoms. 
(6) Cultivate well and, if possible, irrigate. 


(7) Collect and burn crop remains and keep the farm free from — 
weed growth. 


(8) Rotate tomato land with non-allied crops for as long as 
economically practicable. 
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Leaf Miner and Stem Borer of Tobacco in 
North Queensland. 


By D, 0, ATHERTON, B.Se.Agr., Assistant Entomologist. 


4 PROMEEC) has been grown in the various States of Australia for 

many years, but only recently has the crop assumed an important 
position in the economy of the country. Several years ago the Aus- 
tralian Tobacco Investigation established an experiment station near 
Mareeba, in North Queensland, to ascertain the suitability or otherwise of 
the surrounding areas for the production of bright flue-cured tobacco. 
The State Department of Agriculture and Stock co-operated with the 
Australian Tobacco Investigation, and the results of the development 
thus initiated are evident to-day in the importance of the Cairns 
hinterland as a tobacco producing centre. Bright tobacco is also pro- 
duced in other parts of the State, but the investigations discussed in 
this report have been confined to the districts north from Mackay, 
these including Bowen, Ayr, Herveys Range, Woodstock, and the Cairns 
hinterland. During the 1929 season only 489 lb. of flue-cured tobacco 
were produced in the areas indicated, but production increased to over 
6 tons in 1930, to 56 tons in 1931, and since then it has fluctuated 
between 270 tons and 500 tons each season. 


It is not surprising that, coincident with this enormous increase in 
production, there has also been a considerable increase in the attention 
paid to the control of insect pests associated with the crop. The leaf 
miner, Phthorimaea operculella Zell., and the stem borer, Phthorimaea 
heliopa Low., the species dealt with in this paper, are two of the most 
important of these, and both have caused extensive losses. The former 
was recognised as a serious pest of the potato in Australia in 1854, 
(Berthan, 1855), and in many other potato-growing countries before 
the beginning of the present country. As potatoes have been produced 
for many years in some of the northern districts to which tobacco has 
recently been introduced it is not surprising that the latter crop should 
be attacked. The second species has not been recorded from economic 
plants other than tobacco, and until an account of the stem borer was 
published in ‘‘The Queensland Agricultural Journal’’ (Smith, 1932) 
the pest had not been recorded from tobacco in the literature of this 
State though it was well known in some other countries. 


When both species were obviously becoming serious pests of 
tobacco, in the North at least, they were made the subject of a major 
investigation by the North Queensland Entomological Field Station. 
Control measures were difficult to formulate and both pests therefore 
warranted the fullest study. Laboratory work was carried out at Cairns 
and Atherton, but field investigations were conducted at Mareeba. 
This paper discusses the problem in the light of all the information 
at present available. 


LEAF MINER. 


The leaf miner, Phthorimaea operculella Zell., has been recognised 
as a serious pest of the potato, tomato, egg plant, and tobacco for 
many years in various parts of the world. It was reported as a pest in 
Australia, not specifically but as ‘“‘the potato grub,’’ as early as 
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1854 (Berthan, 1855). ‘‘The moth was deseribed in 1878* from speci- 
mens from Texas, and its destructiveness to solanaceous plants came 
to notice shortly afterwards. Within a decade it was reported as an 
agricultural pest from Algeria and the Canary Islands in Africa, and 
from Australia and New Zealand in Polynesia’’ (Fullaway, 1914). It 
Was soon reported from Hawaii and Southern Europe. Before 1912 
the leaf miner was ‘‘known as the tobaceo splitworm to the tobacco 
planters of Florida, the Carolinas, and Virginia, in which places the 
amount of damage done is at times very serious’’ (Chittenden, 1912). 
One author gave a map of its distribution as known to him in the year 
1917 (Graf., 1917), but since then the known distribution of the 
species has extended to such a degree that it is now recorded as a pest 
from some of its cultivated solanaceous hosts in the following regions: 
—Brazil, Chile, Peru, Columbia, Porto Rico, Haiti, Cuba, Mexico, 
United States of America, Canada, Canary Islands, Norway, Austria, 
France, Spain, Portugal, Algeria, Tunisia, Sicily, Malta, Cyprus, Bel- 
gian Congo, South Africa, Hast Africa, Mauritius, India, East Indies, 
Guam, Hawaii, New Caledonia, New Zealand, Tasmania, and Australia. 


Various opinions have been expressed regarding the place of origin 
of P. operculella, but the bulk of evidence points to the New World as 
the original home of the species (De Azevedo, 1924). The fact that it 
was recorded from Australia as early as the middle of last century 
does not discredit this theory, as there was a considerable volume of 
traffic between North America and Australia prior to the date of its 
first recorded occurrence in the latter country. It was apparently well 
established in the Americas and Australia before appearing in pest 
proportions in either Europe or Africa, but any existing early records 
are difficult of access. Much of the artificial distribution of P. oper- 
culella by the agency of man took place before facilities for recording 
the appearance of new pests had become as effective as they are to-day ; 
therefore, it is not surprising that information respecting the original 
source of the species is somewhat fragmentary. However, it is probable 
that the insect is native to America, not only because of the considera- 
tions outlined above, but also because both the potato and tobacco, the 
more favoured of the cultivated hosts, are indigenous to tropical 
America, 

In many countries the insect. appears as a pest on the following 
cultivated plants:—Tobacco, potato, tomato, cape gooseberry (Physalis 
peruviand), egg plant (Solanum melongena), and chillies (Capsicum 
spp.). It has also been recorded from the following wild plants:—In 
America, Solanum carolinense, S. nigrum, S. paniculatum, S. torvum, 
S. verbascifolium, Datura stramonium, Physalodes physalodes, and 
Physalis sp.; in Europe, Solanwm commersoni, 8S. dulcamara, S. maglia, 
S. miniatum, Nicotiana sylvestris, Fabiana imbricata, H. yocyamus albus, 
and Lycium europeum; in South Africa, Datura stramonium; and 
in the Hast Indies, Solanwm nigrum, S. torvum, Datura stramonium, 
D, suaveolens, and Physalis angulata. In Australia it has been recorded 
from several cultivated hosts including tobacco, tomato, potato, egg 
plant, and cape gooseberry. There are very few previous records of 
wild hosts in the Australian literature, but Solanwm nigrum and 8. 
sodomaewm are reported from Western Australia (Newman, 1920). 
During the course of the investigations at present under discussion, 
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larve of the pest have been found breeding in the foliage of at least 
three solanaceous weeds on and around tobaeco farms. These weeds 
have been identified as Solanum xigrum, Datura Metel, and Physalis 
minima var. indica. 

Description. 

The moth (Plate 3; fig. 9) is quite small, being about 6-5 mm. 
long and little more than 13-0 mm, across the outspread wings. A 
spotted or mottled dark grey is the general colour impression gained 
from a cursory examination. The wings are held folded over the back 
when at rest and this habit apposes two rows of light and dark spots 
one row on each forewing. Thus there appears to be a double row of 
dark spots running along the dorsal wing surface of the resting moth. 
The forewings are grey, mottled with darker spots, and there is a 
short fringe of hairs on the outer or apical margin. The hind wings 
are light grey in colour and less scaly than the forewings, and are 
bordered by a fringe of long fine hairs from the apex round the apical 
and anal margins of the wing. The- head and thorax are not mottled 


and are a lighter grey than the forewings. The sexes are easily separated . 


by several readily discernible constant characters, two of which are (a) 
the abdomen in the female has a more robust construction than in the 
male, (b) the male possesses a girdling tuft or ‘kilt’? of white or light 
grey hairs which project back from the penultimate segment of the 
abdomen and cover the genitalia. 


The following is a translation of the description given by Zeller :— 

“‘The male bears on the upper side of the anal segment a large 
oval disk, from each side of which protudes a readily perceptible tuft 
of erumpled hair. The somewhat lighter female—if it is the female— 
has somewhat wider forewings, and the dot on the cross-vein and the 
one before it darker in colour, the one toward the inner margin dis- 
tinetly lighter. 


““Of the sizes of the smallest (species) terella or of the largest 
(species) senectella,, Head whitish, mixed with a little ocherous, brighter 
on the dorsum. Ocelli I cannot perceive. Antennae gray, lighter on the 
undersides, with well-defined joints. Palpi whitish, second joint 
flattened, with noticeably channelled bristles, and having a gray 
efflorescence on the outer sides near the end. Third joint more than 
half as long as the second, awl-shaped, finely pointed, with a brown spot 
between the base and middle. The four front legs light gray, the out- 
sides dusted with brown, tarsi brown, the joints with whitish ends. 
The hind legs pale yellow, the tibiae with small light coloured hairs, 
and the tarsi brownish at the joints. Abdomen yellowish dust-gray, 
grayish-white beneath, the last joint, in the male, as long as one-third 
of the abdomen, bright ocher yellow. Two elliptical, somewhat hollowed 
disks lying with their hollows upon one another. The lower projects 
somewhat from beneath the upper and is clothed on the upper side 
with a rich covering of somewhat loose-lying hairs, appressed above 
and projecting over the margin. On both sides of the base of the upper 
disk stands an outwardly crumpled brush of hair reaching nearly or 
quite to the end. In the female the anal joint is of the usual length, 
and is of the form of a truneated cone, the ovipositor slightly projecting. 
Forewings 24 to 24’’’ in length, smaller in the male than in the female, 
light gray, dusted yellowish gray, particularly towards the base, in the 
middie pure ocherous; along the middle fold lies a longitudinal blackish 
streak, enclosed at both ends with whitish dashes. Above this lie two 
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- Prave 3. — haya) 
_ Tobacco Leaf Miner (Phthorimaca operculella Zell.). Vig. 1—Egg x 35. 
Fig. 2.—First instar larva x 10. Fig. 3.—Second instar larva X 10, Fig. 4.— 


|‘ Third instar Jarva x10, Fig, 5.—Fourth instar larva X 4. Vig. 6.—Marthen 
cocoon X 23. Fig. 7.—Pupa, ventral view X 7. Fig. 8.—Pupa, lateral view x 7. 


Hig. 9—Adult X 4. — 
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small blackish dots, the lower nearer the base than the upper. On the 
cross-vein is a larger dot, nearly ringed about with light gray. At the 
rear margin is an indistinct row of blackish, somewhat larger dots. 
Fringes light gray, inwardly dusted with darker, and especially near 
the tip. 


“‘Hind wings hardly as broad as the forewings and with under 
turned hind fringe, bright gray; fringe longer than the width of the 
wing, with a yellowish sheen towards the base. The entire underside 
uniform gray. i 


“In a doubtful female the whole dorsum is of the same colour as 
the head, the abdomen as before stated. The broader forewings are 
lighter at the front margin, plentifully sprinkled with uniform gray 
without the usual ocherous colour in the middle, and the general 
ocherous tone of the whole. At the fold lies a black dot with a whitish 
border. Obliquely behind and over this dot there is no double spot, 
but a separate stronger deep-black, ringlike dot, bright and strikingly 
inclosed. The cross-vein dot is smaller, but also black and similarly 
ringed with light colour. Since the hind fringes are almost entirely 
broken off, I cannot say- further about the markings. The hind wings 
are sensibly broader than the forewings, and less finely pointed.’’ 
(Graf, 1917.) 

Life History. 

The following notes describe the various stages in the life history 
of the pest—egg, larva, pupa, and adult. Some discussion of Dyar’s 
hypothesis as applied to this species and of the relationship of tempera- 
ture to development is also included. 


Egg. 

The eggs (Plate 3; fig. 1) are more or less oval in outline, but 
sometimes one end is more acute than the other and then there is a 
striking resemblance to the shape of a hen’s egg. In one measured 
series the mean length was 481 + 33 and the mean width at the widest 
part 349 + 161. When laid the eggs are covered by a water soluble 
secretion which hardens on exposure and thus cements the eggs to the 
substratum on which they rest. It might be expected that owing to the 
solubility of the cementing medium the eggs would be washed from 
the plant by rain, but few, if any, are actually removed in this manner. 
In the first place it has been shown that, at least. in North Queensland, 
most of the eggs are laid on the soil, and secondly, of the few actually — 
laid on the plant, the majority are so well pressed in between the 
glandular hairs of the epidermis that displacement is difficult. Newly — 
laid eggs are whitish in colour but iridiscent in some lights. The — 
chorion is smooth except for faint irregular reticulations formed by — 
slight linear depressions. These reticulate markings are not necessarily — 
always present, and even when they are visible generally extend over — 
_only a portion of the chorion. As the development of the enclosed — 
embryo proceeds the dark colour of the larval head capsule and pro- — 
thoracic plate begins to show through, gradually becoming more evident — 
as the time for eclosion approaches. ' 


A's the egg stage nears completion the shape of the enclosed larva — 
may be seen through the chorion and is more or less distinctly visible — 
some time before hatching takes places. The anterior and posterior — 
portions of the ventral surface are closely pressed together as the larva | 
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lies folded inside the egg. For one or two hours before emerging from 
the egg the larva may be seen moving about within the confined space. 
Eventually it begins to eat its way out of the chorion through a 
‘crescent-shaped opening, usually near one end’ of the egg. Pieces of 
the chorion are bitten off and thrust outside until the hole is large 
enough for emergence. When eclosion has occurred the chorion is left 
as a colourless shell practically invisible to the naked eye, though it 
may be strongly iridescent in some lights. 
TABLE 1. 
Lire Hisrory or THE Lear Miner. 


DAYS DURATION OF LIFE-HISTORY STAGES. 
Date Hggs sf 3 a wi # % | Date Moth 
Laid. Sab as bale tha diet a ee ey Emerged. 
a6 | 82) 83|82| 8) 2 | =| 
4 | AS a a a a 3 S a6 : 
ee ee | SH | oe |] aa 2 2 =) os w 
Eble Er ab sfoanb ca” ps ae | & & | & ZL 
7-71-32 | 11 6 5 4 6 4 | 25 13 49 25-8-32 | 2 
77-32 | 12 7 4 4 9 By PDH 12 51 PHY toe 
18-7-32 7 6 6 6 8 2| 28 14 49 DeOn Soul mrs 
20-7--32 9 6 Bal en’: 5 Dao 10 44 2-9-32 | 2 
20-7-32 9 6 ay ipe as) 5 ik 4} 2} 12 44 2-9-32 | 3b 
25-7-32 8 6 5 5 6 1}. 23 Il 42 5-9-32 | 2 
25-7-32 8 6 5 6 5 1| 23 12 43 6-9-32 | 3 
26-7-32 8 5 eae! 7 3°) 24 12 44 8-9-32 | 
26-7-32 8 6 4 5 6 2) 23 11 42 6-9-32 | 2 
26-7-32 8 5 5 5 6 2| 23 11 42 6-9-32 | 9 
26-7-32 8 5 5 5 3 4 | 22 12 42 6-9-32 | o 
26-7-32 8 5 5 4 6 Bit yy 11 4] 5-9-32 | 9 
1-8-32 9 5 4 5 3 2) 19 12 40 10-9-32 | ¢ 
1-8-32 9 7 4 5 6 1S tee23 14 46 16-9-32 | @ 
1-8-32 9 6 3 4 3 2} 18 13 40 10-9-32 | 3 
‘Winter 
Average | 8-7] 5:8 | 4:7 | 5:0 | 5-6 | 2-1 | 23:2 | 12:0] 44-0, Le eee 
28-9-32 5 4 3 3 3 Dal 7 27 | 25-10-32 | 3 
28-9-32 5 5 3 3 4 OA ANT 8 30 | 28-10-32 | 9 
8-10-32 5 3 2 2 3 ies abl 6 22 | 30-10-32 | 9 
8-10-32 5 4 2 3 3 1 | 13 9 27 4-11-32 | @ 
13-10-32 5 4) 3 2 3 2| 14 i 26 8=I1-32:|' 9 
30-11-32 5 Sylgnee: 3 2 yp aol 8 PLL DYE PERE es 
30-11-32 5 4 3 2 ) 1| 12 7 94 1294-19-32 03 
30-11-32 5 3 3 2 4 ie lees 7 25 | 25-12-32 | 9 
Spring 
Average | 5:0 | 3:8 | 2:6 | 2-5 | 3:0 | 1:4] 13:3 | °7-4 1 25-6 


The time occupied in the egg stage (Table 1) was found to vary a 
~ great deal both with individuals and also with the time of the year. 

In July some eggs hatched seven days after they were laid, while in 
others the incubation period was as long as twelve days. The majority 
of wititer eggs, however, were either eight or nine days incubating and 
twelve days was decidedly unusual. As summer approached the period 
of incubation decreased and in that season most of the eggs completed 
their development in either four or five days. 


Larva. 

The newly emerged larva, which is about 1-0 mm. long, is either - 
colourless or very faintly yellowish pink except for the head capsule 
and dorsal shield of the prothorax, these being dark brown or black 
in colour. It is quite inconspizuous on the soil and among the glandular 
hairs which coyer the surface of the tobacco leaf. Mature larve (Plate 
3; fig. 5) attain a length of nearly 15 mm. at times, though the majority 
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range between 10 and 14 mm. The head capsule and prothoracie shield 
retain their original dark colour, but the remainder of the body changes 
colour slightly to either gray or yellowish pink. In potato tubers the 
larve are generally much lighter in colour than in the aerial parts of 
that plant or in tobacco. Owing to these differences in colour and 
habitat of the larve there was at one time some confusion in identifi- 
cation (Spencer and Strong, 1925), but there is now no doubt that only 
one species is involved. 


Larvee hatched on the plant may begin feeding immediately after 
emergence, eating their way through the chorion directly into the leaf. 
But it is more usual for some exploratory wandering to occur before 
leaf mining begins. Most larvw, emerging on the ground near the 
plants, are, of course, forced to do some wandering before finding a 
suitable feeding site. The mines are initiated on almost any part of 
the leaf with the exception of the veins and may start at the edge of 
the lamina or beside a vein, or even beside the midrib. Before starting 
the mine proper the larva often spins a small amount of webbing from 
the mouth. This webbing has a silky appearance and is attached to 
a few of the glandular hairs on the surface of the leaf in the vicinity 
of the part about to be mined and serves to remove from the mouth 
parts of the larva the first pieces of epidermis which are uneaten. The 
fact that this epidermal tissue is not consumed merits consideration 
during the formulation of control measures. After making this obser- 
vation a similar statement was discovered in an old paper written in 
1913, though in this case the habit referred to concerns the larve of 
P.’operculella on potatoes. ‘‘Observations tended to show that the 
larva rejected the skin and did not ingest any material until it had 
Ee into the subjacent starchy tissue of the tuber.’’ (Stoward, 
1913. 


The mines are quite irregular in size and shape but the whole of 
the mesophyll is eaten and the epidermis of both leaf surfaces left 
intact. When initiating a mine and for a few days immediately there- 
after, larva have been known to construct and use a silken frass- 
covered tunnel on the surface of the leaf leading away from the entrance. 
This is part of the very early phase and subsequently the larve live 
within the mines. The mines may pass through veins or even the 
midrib of the leaf and tunnels leading for a short distance along the 
centre of the leaf midrib have been observed. As the mines extend the 
frass is packed into corners of the tunnels. 


The Jarva usually spends the whole of its prepupal life inside the 
original mine. Sometimes, however, three and even four mines are 
constructed and inhabited for a longer or shorter period by the same 
larva during the course of its development. The larva may be forced 
to leave the original mine by natural circumstances—e.g., a small leaf 
in which the mine is initiated may contain insufficient nourishment to 
carry the larva right through its development or, the miner in feeding 
may sever the midrib and cause the leaf to wither, thus rendering it 
unsuitable as food. The total area of leaf lamina destroyed by one larva. 
varies considerably, probably depending, to some extent at least, on 


the age and thickness of the attacked leaf. The actual area destroyed 


by single larvee in the laboratory varied from six to eight square 
centimetres. 

Larvee often travel from one leaf to another in the seed-bed, and 
this may be accomplished by joining two adjacent leaves with a silken 
tunnel, although migration outside the protection of tunnels is not 
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uncommon. In other countries it has been stated that the leaf miner 
rarely attacks leaves at any distance from the ground, and is there- 
fore of little economie importance (Bondar, 1925, Jack, 1927, and 
Edwards, 1929), but the significance of the pest in seed-beds has been 
stressed by several authors (Fullaway, 1914, De Bussy, 1914, and 
Edwards, 1929). In North Queensland, however, as well as being a 
menace to plants in seed-beds, the pest may also cause considerable 
losses in the field. When.a field is) severely attacked the insect does not 
confine its attention to leaves near the bases of older. plants, but also 
attacks leaves near the top. The severity of the attack and the effect 
of weather conditions on the plant are two factors which determine the 
height at which mines may be initiated. When weather conditions- 
favour rapid growth and there is a mild attack by the pest, only the 
lower leaves are likely to be infested, but with weather conditions 
favouring slow growth and a severe attack by the pest, leaves near the 
tops of the plants may be attacked. Only lower leaves are attacked in 
moderate infestations during good growing weather, as the plants in 
normal growth apparently outstrip the pest. Larve of the leaf miner 
in the field do not always confine their attention to leaves, and it is 
not uncommon to see damage by this insect on the main stem of the 
plant. This damage appears as serpentime mines in the chlorophyll- 
bearing cortical tissue outside the vascular cylinder. The newly hatched 
larvee may attack the stem directly or may invade the cortical tissue 
through the residual stipules after the leaf is picked. In the latter 
case the mesophyll of the stipule is probably destroyed before the stem 
is entered. The stem mines are irregular and meandering in direction, 
and may even completely encircle the stalk. They are discernible as 
narrow raised areas, seldom more than one-eighth of an inch across, 
contrasting with the mines made by the same species in the leaves. 


The latter are seldom linear after the first day or so but cover irregular 
patches. 


During the course of their development the larve pass through 
four instars (Plate 3; figs. 2, 3, 4, and 5), but the time occupied by 
each instar varies greatly with the individual. Variations under winter | 
climatic conditions were observed in some detail, and the observations 
(Table 1) show that the first instar occupied from five to seven days, 
the second from three to six days, the third from four to seven days, 
and the final instar from three to nine days. The means for successive 
instars were 5-8 days, 4-7 days, 5-0 days, and 5-6 days respectively. 
The prepupal period is not included in the fourth instar figures. 


The head of a larva when newly hatched and for a short time 
immediately sueceeding each ecdysis, is generally carried partly 
retracted within the prothorax but is protruded at will. Towards the end 
of each instar, however, the growth of the body is so pronounced that the 
head is kept permanently protruded to the full extent of the neck, and 
the prothoracie shield is found well back from the head capsule instead 
of being partly superimposed on it, as happens shortly after an ecdysis 
has oceurred. Eedysis occurs within the mine, the exuvie and cast 
head capsule generally being left wherever the ecdysis takes place, 
although sometimes these cast structures are pushed into the frass 
heap. Probably not more than one or two square centimetres of leaf 
tissue 1s destroyed until the final instar is reached, but during this 
fourth instar the pest is very destructive and increases rapidly in size. 
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When full fed the larvee desert the leaves and after selecting suit- 
able sites spin cocoons of fire sik, these usually being competed within 
twenty-fovr hours of the larve deserting the mines. The larve them 
shrink considerably in length and become very torpid, remaining in 
this quiescent stage for two or three days in the winter, though less: 
in summer, before pupating. 


Se ee a, ee 


Dyar’s Hypothesis. . 
Dyar in discussing the number of moults of lepidopterous lary. } 
contended that ‘‘the widths of the head of a larva in its successive — 
stages follow a regular geometric progression and if, in examining the 
measurements of heads taken in following out a life history, any — 
deviation from the caleulated progression is shown, it is evidence that — 
an error has been committed or that the larva has behaved in an 
abnormal manner’’ (Fisher, 1924). As the early instars of P. oper-— 
culella are minute it is difficult to separate them by ordinary means, 
and therefore Dyar’s hypothesis was applied to clarify the position. — 
A number of measurements of the widths of larval head capsules was — 
recorded, these being obtained by the use of a micrometer scale inser ted — 
in the eyepiece of a binocular microscope. As such readings would be — 
inconyeniently small if recorded as millimetres they are referred to as — 
direct readings of the scale, e.g., ‘‘width of head capsule of first instar — 
7-5”’ indicates the width in scale divisions only. Thirty-eight of these — 
avin are equivalent to one millimetre—i.e., the factor 0-0263 converts — 
scale readings to millimetres. 


It was found that the head capsules from the first, second, and 
third instars were not distorted after ecdysis, but cast head capsules | 
from the fourth instar were distorted a great deal. In the earlier 
instars the head capsule is cast entire, but in the final ecdysis there is 
a rupture of the capsule along the median line of the lower face and — 
this causes the distortion. Therefore, although it is possible to follow 
the complete development of individual larve, and collect the head — 
capsule after each ecdysis, the measurement of the final larval head 
capsule when taken after ecdysis is not comparable with those from 
earlier instars. Consequently, in the records of individual larve in — 
Table 2 measurements for the final head capsule are not included. 
These larvee were required for life history data, and the use of chloro- — 
form for their constraint during measurement was not considered 
advisable. 7 


TABLE 2. 
Heap Carsune Sizes or Succresstve InsTars in THE LEAP MINER. 
The size increase ratio is given for each ecdysis. 
(38 units = 1.0 mm.) 


oe 


Instar I. Ratio. Tnstar Il. Ratio. Instar TIT. 
7:2 1-612 11-6 2-249 26:0* am 
75 1-733 - 13-0 1-692 22-0 . 
75 1-733 13-0 1-731 22-5 
75 1-733 13-0 1-731 22-5 1 
17 1-636 12-6 1-746 22-0 
77 1-753 13-5 1-689 | 22-3 
7:8 1-603 12-5 1-760 22:0." 
7-8 1-564 12-2 1-803 22-0 a 
7-8 1-744 13-6 1-706 23-2 
8-0 1-500 12-0 1-750 21-0 


reel 


* This larva died after moulting to the third instar, 
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The measurements recorded in Plate 4 (Graph 1) were made from 
larvee selected at random from spirit material. From these no attempts to 
correlate the measurements for successive instars is possible. Obviously, 
however, the measurements are readily divisible into groups, though the 
range within the groups is somewhat wide. Each group represents an 
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instar, and the value of the hypothesis in separating the instars is thus 
well illustrated. The means for the successive groups are: (1) 7-55 + 
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deduction of four instars. was confirmed by subsequent observations. 
The mean ratio of increase between the successive means as sehen 
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above is 1-67, but even in such a restricted series it is not constant 
between groups. Between the first and second it is 1-69, between the 
second and third it is 1-70, and between the third and fourth 1-61. 


Even when individual larve were followed through their eedyses 
(Table 2) the ratio of increase between successive instars was by no 
means constant. It varied between the first and second instars from 
1-50 to 1-75, and between the second and third instars the ratio varied 
from 1-69 to 1-80. Obviously the development of the first larva in the 
series was abnormal, as it died before moulting again or pupating. Thus 
a deviation from the regular geometrical progression of more than 
16 per cent. has been observed between the factor for one ecdysis and 
that for the previous one, even in the same individual (Table 2; last 
larva). As these individuals afterwards completed their development 
and reproduced normally there can be no doubt that they behaved in 
a normal manner. 


The average ratio of increase in the size of the head capsule 
between instars as shown in Table 2 is 1-70. The observed ranges in 
size for the various instars, including measurements shown in Plate 5 
(Graph 2), are compared in Table 3 with the ranges calculated on this 
1-7 ratio. ' 


TABLE 3. 
HEAD CapsuLe Sizes or Lear Miner. 
Head Size. Tnstar T. Tastar IT. | Instar If. Instar iV. 
Calculated .. ~ 7-0—8-0 11-:9—13-6 20-2—23-1 34-4—39-3 
Observed .. i, 7-0—8-0 12-0—14:0 20-0—24-0 32:0—39-0 


— 


These experimental data show that the hypothesis was useful in 
determining the number of larval instars in P. operculella, 


Pupa. 

The cocoon (Plate 3; fig. 6) is constructed in various places, but 
when the larva develops on a mature plant in the field it commonly 
occurs on the plant. When, however, the larva has developed on a 
small plant either in the seed-bed or in the field, the cocoon occurs on 
a convenient clod of earth, on dead leaves, or on other rubbish at the 
base of the plant. Wherever it is constructed the cocoon always displays 
certain characteristic features. It consists of a closely woven silken 

framework covered with some such material as frass, small particles of 


earth, or grains of sand. That part of the cocoon in contact with the 


substratum is closely attached thereto. When the cocoon is formed on 
the plant itself it often occurs alongside the remains of the laminate 
petiolar leaf extensions where the latter arise from the surface of the 
stem. Under these circumstances the cocoon, being covered with 


particles of frass or small pieces of dead leaf, is somewhat inconspicuous. — 


The cocoon formed on the earth near the base of the plant, being 
covered by fragments of sand and rubbish, is also inconspicuous, and 
it would appear that the covering materials afford some slight protection 
from the attentions of natural enemies as they blend so well with the 
surroundings. The cocoon is roughly oval in shape, one side is flattened 
and closely appressed to the substratum, and it measures 9 mm. in 


a 
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length and 4 mm. in width. When constructed in the laboratory on a 
substratum of glass the part of the cocoon in contact with the glass. 


was semi-transparent, and through it the outline of the pupa could be 
observed. 


The pupa (Plate 3; figs. 7 and 8) immediately after formation is 
light green in colour and appears almost translucent, but it soon takes 
on a deeper hue and after a day or two is brown. The depth of colour 
increases until the pupa is very dark-brown or almost black immediately 
before the adult appears. Pup vary considerably in size, but they are 
seldom less than 6 mm. and not more than 9 mm. in length. Size is 
dependent to some extent at least on the amount of food available to 
the larve, those having the most food producing the largest pupa. Male 
pupe are usually smaller than female pups when developed under 
similar conditions. Larve of different sexes reared in the laboratory 
from the one batch of eggs and fed on the same leaves generally 
produced pup which differed slightly in size, the female being the 
larger. The sexes of the pupx are readily determined on the position 
and size of the obsolete gonopore (Plate 6; figs. 3 and 4) situated on 
the ventral surface of the ninth abdominal segment. 


_ The duration of the pupal stage varied considerably at different 
times of the year. The mean duration in the winter months was twelve 


days, varying from ten days to a fortnight, while in summer the stage 
was completed in about a week. 


Length of Life Cycle. 


The duration of the life eycle in Cairns from the time the eggs 
were laid till the adults emerged varied from forty to fifty-one days in 
winter and from twenty-two to thirty days in early summer (Table 1). 


Temperature and Development. 


It is a well recognised and important fact that the rate of develop- 
ment of the immature stages of an insect is dependent, to a large extent, 
on the prevailing temperatures under which the insect exists. The 
extent of the ravages caused by the leaf miner is therefore very largely 
dependent on the rapidity with which generation follows generation 


when temperatures are high during summer while the host crop is being 
produced. : 


Experimental observations with the species in Cairns showed that 
development was almost twice as fast during the summer months as 
it was during winter. This variation in the time required by the 
developing insect to reach maturity affects its economic relationship 
with tobacco in two ways. The acceleration during summer when the 
Seedlings and field crops are being grown ensures a rapid increase in 
the numbers of the pest at a time when it effects maximum losses. The 
retardation during winter when there is a greatly reduced food supply 
and much slower growth in its host plants enables the pest to utilise 
this diminished food supply advantageously and thus increases its 
ability to survive the winter period. A carry-over population is thus 
maintained through the winter and readily infests the new season’s 
crop. 

_ _A somewhat detailed consideration of the temperature factor is 
included in this discussion. Obviously some means of measuring that 
factor is essential for the full interpretation of experimental data, and 
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a widely accepted method of measurement depends for its validity on 
the fact that all development ceases at temperatures below a certain 
minimum known as the threshold of development or theoretical zero 
of development, measurement being expressed in terms of day-degrees 
or effective day-degrees. A day-degree is equivalent to one degree of 


vill 
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PLATE 6. 
Tosacco Lear Miner (Phthorimea operculella Zell.). 
Fig. 1—Eclosion cap on face of moth. ig. 2—Front view of eclosion cap. 


Fig. 3.—Abdominal segments of male pupa. Fig. 4.—Abdominal segments of 
female pupa. 
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temperature maintained for twenty-four hours. An effective day-degree 
is equivalent to one degree above the threshold of development main- 
tained for the same period (Peterson and Haussler, 1930). The value 
for the threshold of development varies with different species of insects, 
and in the following discussion that for P. operculella is taken as 52 
degrees Fahrenheit (Langford and Cory, 1932). All values are in 
degrees Fahrenheit, and the method of computing day-degrees is that 
proposed by §. A. Forbes for use when only maximum and minimum 
thermometer readings are available (Glenn, 1918). . 


A daily record of effective day-degrees for six months is presented in 
Plate 7 (Graph 3). By using this information in conjunction with the 
laboratory records from Cairns (‘Table 1) it has been possible to compile 
a table showing the cumulative day-degree requirements for a short 
Series of individuals (Table 4). This table indicates considerable 
variation in the day-degree requirements for the completion of any 
one stage by different individuals. The figures for the ege stage vary 
from 95 to 148 with a mean of 118, thus giving a variation of almost 
45 per cent.; for the larval stage they vary from 298 to 419 with a mean 
of 351, a variation of 34-5 per cent.; while for the pupal stage the 
figures are 180 and 254 with a mean of 221, a variation of 33-5 per cent. 
The total effective day-degrees required for development from the day 
the egg is laid till the day the moth emerges varies from 606 to 766 with 
a mean of 690, which is a variation of 23 per cent. Thus it appears that 
although there is a certain amount of correlation between the accumu- 
lated day-degrees and the rate of development it is not of a very high 
order. However, as life history observations were made only once every 


TABLE 4. 
TEMPERATURE AND DEVELOPMENT OF THE Lear MINER av CAIRNS IN 1932. 


EFFECTIVE DAY—DEGREES. 
Date Eggs Laid. ae 
Egg. Larva, Pupa. Total. 
7-7-32 131-76 335-12 212:32° 679-20 25-8-32 
(AERP) _ 147-51 363-40 206-79 717-70 27-8-32 
18—7-32 94-84 399-60 231-00 725-44 5-9-32 
20-7-32 116-62 363:57 194:+75 67494 2-9-32 
20-7-32 116-62 329-07 229-25 674-94 2-9-32 
25-7-32.- 112-79 339-81 217-25 669-85 §-9-32 
25-7-32 112-79 339-81 236-25 688-86 6—9-32° 
26-7-32 110-43 328-91 217-25 656-58 5-9-32 
26-7-32 110-43 328-91 326-25 675-59 6—7-32: 
26-7-32 110-43 348-41 216-75 675-59 6-7-32 
26-7-32 110-43 348-41 216-75 675-59 6-7-32 
26-7-32 110-43 367-41 236-25 714-09 8—7-32' 
J-8-32 113-62 297-95 253-75 665-32 10—9-32: 
1—8-32 113-62 316-95 234-75 © 665-32 10-9-32 
_ 18-32 113-62 397-95 250-25 761-82 16-9-32 
Winter . 

Averages | 115-06 347-02 225-97 687-99 ate 
28-9-32 ; 110-75 361-50 ° 205-25 677-50 25-10-32 
28-9-32 110-75 419-25 236-50 766-50 28-10-32: 
8-10-32 119-00 307-00 179-50 605-50 30-10-32 
8-10-32 119-00 367-75 245-00 731-75 4-11-32 

13-10-32 132-50 408-25 184-00 724-75 8-11-32 

pirate 130-50 311-25 228-75 670-50 24-12-32 

Bon 1-32 130-50 337-00 | 203-00 670-50 24-12-32 

Sori 11-32 130-50 364-00 205-00 699-50 25-12-32 
pring ‘ 

Averages 122-94 359-50 210-88 | 693-31 oe 
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twenty-four hours, an error of almost a day is possible in measuring 
the duration of any one instar. The probability that such errors have 
occurred is heightened by the fact that the percentage variation in 
effective day-degrees required for different individuals in any one instar 
and for complete development is progressively less with the increase in 
the number of days over which the records were accumulated. It is 
interesting to note that the effective day-degree figures obtained with 
this species in Cairns correspond fairly closely with values obtained 
in Maryland in North America, even though the larve in the latter 
centre were bred in potato tubers (Langford and Cory, 1932). 


The number of individuals included in the Cairns records is small, 
and this limits the value of the results obtained. Nevertheless, they 
do indicate temperature as being an important factor in the variation 
of summer and winter developmental periods. It is also obvious that 
when the duration of the various stages is recorded in days only, the 
value of such a record is not so great as when temperature data are 


added. 
Moth. 


As the time for emergence approaches some notable changes occur 
in the appearance of the pupa. The length is increased by an extension 
of the abdominal segments, and the annular character of each segment 
is very clearly defined. This contrasts with the earlier appearance of 
the pupa when the constriction between the segments, though definite, 
is inconsiderable. During the last day of the pupal period the moth 
can be discerned through the cuticle and is apparently bathed in a 
liquid medium. Convulsive movements take place when emergence is 
imminent, and finally the cuticle is* ruptured and the adult appears. 
Presumably emergence is aided by the bathing liquid as the moth is still 
wet immediately after the event. Rupture of the cuticle invariably 
occurs along certain well defined sutures surrounding the fronto- 
clypeus and vertex and also down the dorsum of the thorax. As the 


adult emerges from the pupal shell the eclosion cap (Plate 6, figs. 1 - 


and 2), consisting of the fronto-clypeus and vertex, is retained on the 
head and by convulsive movements against one end of the cocoon the 
moth gains its freedom. The eclosion eap is shed within a few minutes 
of emergence, and after reaching a suitable resting place the moth 
remains still for about half an hour until the wings expand. 


The number of eggs laid by individual moths varies a great deal, 
normally mated females in the laboratory laying from 18 to 163 eggs 
each, the mean of a series being 65. The greatest number of eggs 
laid by one female in twenty-four hours was 51. The laboratory records 
show that no eggs were laid between the hours of 9 am. and 6 p.m. 
The moths are usually inactive in the field during daylight but 
commence activity soon after dark and flight continues for two or three 
hours or even longer, eggs being laid during this flight period. Early 
in the morning, within an hour or two after sunrise, moths have been 
seen on the wing, but the flight-is never of long duration. Data 
collected in a heavily-infested block of potatoes suggested that the 
morning activity is essentially a mating flight. Males greatly 
predominate in this early morning activity, being in the proportions of 
approximately three to five males to every female. It is unusual for 
moths disturbed during the day in the field to make a protracted flight, 


a short snappy flight of at most a few yards being common. During” 
the earlier hours of the night much longer flights sometimes occur as the 
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adults of both sexes have been taken at lights several chains from the 
field. Moths.have also been reported to fly several miles, though perhaps 
with the aid of winds (Cockerell, 1928). 


Hee laying may begin within twenty-four hours after mating or 
it may be delayed for several days. In one instance the moths had been 
mated for over three weeks before eggs were laid, but this pair had 
been bred in the laboratory on a very limited food supply and were 
exceptionally small specimens. Eggs have been laid as long as five 
and a-half weeks after first mating the moths, but in the whole of the 
laboratory material over 90 per cent. of the eggs were laid within three 
weeks of first mating. 


From laboratory egg-laying observations there are indications that 
normal oviposition is dependent to some extent at least on repeated acts 
of coitus. One pair of moths were mated on 14th July and the male 
died two days later. Six fertile eggs were laid on the 20th and three 
on the 21st, but no more eggs appeared until the 29th when two 
infertile eges were laid. On 2nd August a day-old male was introduced 
and on 8th August eight fertile eggs were laid, two more on the follow- 
ing day, and ten more on the 10th. The pair were seen copulating on 
the 11th and 18th and on the 13th two more fertile eggs were laid. 
The male died on 14th August, but fertile eggs were laid on the 15th 
and 16th, the female dying on the 25th. Other data suggesting a 
similar interpretation have also been obtained. 


_ It has been stated: that smooth surfaces are not suitable for 
oviposition which is only stimulated by unevenness in the surface of 
the host (Pickard, 1913), but laboratory observations show that this 
statement may not be generally applicable. Moths confined in glass 
vessels partly closed by calico laid eggs on both glass and cloth, 192 
eggs in one series being laid on glass and 263 on calico. In another 
case a seedling standing in a small jar of water on a white paper- 
covered table was enclosed in a large glass jar and a pair of moths was 
liberated in the jar for twenty-four hours. The eggs laid totalled 51, 
27 being on the glass, 18 on the white paper, and only 6 on the plant 
itself. This moth certainly did not show a preference for the rougher 
surface when choosing a site for oviposition. Egg laying has not been 
observed directly in the field, but as it almost certainly occurs in the 
dark this is not surprising. Eggs have been found on almost any part 
of the young plants in seed-beds, including both leaf surfaces and the 
stem. They may also be laid on larger plants, and occasionally several 
eggs are laid close together on the surface of a leaf in the depression 
adjacent to a vein, although normally eggs are laid singly. Recent 
work in the laboratory, however, has indicated that by far the greater 
. Proportion of the eggs are actually laid on the soil about the base of 

the plant. Observations made on heavily-infested seed-beds definitely 
supported this conclusion, and soil taken from such seed-beds yielded 
numerous larvee when the associated eggs hatched. There can thus be 
no doubt that in this species the bulk of the eggs are laid on the soil. 


Observations on the duration of adult life have necessarily been 
confined to moths in the laboratory, and the figures obtained are 
probably greater than those which would apply to moths living under 
field conditions. Moths in the Cairns laboratory during the late winter 
lived as long as two months, but others in the same season and under 
comparable conditions lived no more than three weeks. There seems to 
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Fig. 2. 


Fa. 3. 
PLATE 8.—Topacco LEAF MINER (Phthorimea operculella Zell.). 


Tobacco leaves 
mined by the Tobacco Leaf Miner, 
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be no significant difference in longevity between the sexes. ‘The average 
age at death of late winter laboratory moths was, roughly, five and 
a-half weeks. 


The number of generations in a year varies a great deal under 
the different climatic conditons of various countries, but as many as 
thirteen generations in eleven months haye been recorded (Husian, 
1926). As breeding is continuous throughout the year in North Queens- 
land there is no clear line of demarcation between generations, and all 
stages are present continuously throughout the year wherever host 
plants are available. As the host plants include the potato and the 
tomato, as well as solanaceous weeds, a complete absence of hosts, even 
where tobacco is the primary crop, is very unlikely. Some indication 
of the expected number of generations each year may be deduced from 
the data presented in the discussion on temperature and development. 
The total effective day-degrees from July to December, inclusive, 
approaches 4,000 for both Cairns and Mareeba, and therefore 8,000 
effective day-degrees annually for either centre is a justifiable assump- 
tion. Something less than 700 effective day-degrees are required for 
the development of the average individual (Table 4), and the pre- 
Ovipositional period probably requires about 50 effective day-degrees. 
Thus 750 effective day-degrees would be required for one generation 
of the pest. At this rate there must be ten or eleven generations in a 
district where 8,000 effective day-degrees are experienced in the year. 
Tobacco is available as a host in the northern districts of Queensland 
for at least nine months of the year, from October till June, inclusive. 
During this period, if it is assumed as before that 750 effective day- 
degrees are required for one generation, eight generations are possible, 
or perhaps nine. A small infestation in October, in a season which 
favours the pest and allows of almost unhindered reproduction, becomes 
quite serious by the beginning of the following year, and the effect on 
the crop may then be disastrous, particularly when planting out 
operations have been delayed by seasonal conditions. 


Injury. 

Outbreaks of leaf miner may be centred on seed-beds or in the field, 
and in both serious losses sometimes occur. The characteristic damage 
_ (Plate 8; figs, 1, 2, and 3), as one would expect from the popular name, 
is a mining of the leaves. Irregular areas of the mesophyll are eaten, 
the epidermis covering both leaf surfaces being left intact. When a 
damaged leaf is held up to the light the mines are apparent as trans- 
lucent blotches in which the larve are often visible. Sometimes larger 
plants in the field are damaged in a different way, the larve construc- 
ing narrow tortuous mines in the cortext immediately under the 
epidermis of the main stem. These mines are apparent as meandering 
slightly raised areas around the stem, not much more than one-eighth 
of an inch wide. During severe attacks the stem may be completely 
encircled several times and this may check the growth although the 
vascular tissue is not directly attacked. When a plant not yet fully 
grown is affected in this manner, a mine which encircles the stem may 
interfere with the balance of metabolism to such an extent that growth 
ceases in the affected area. This results in a constriction of the stem 
and weakening of the vascular tissues, and such plants are sometimes 
blown down by high or even moderate winds. Partial or complete 
fracture occurs where the tissues have been weakened. 
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Moth 


PLATE 9. 
EXPERIMENTAL SEED-BEDS AT MAREEBA. 

Figs. 1-6.—Seed-bed A. Plants pricked out at six weeks, then treated for three 
weeks, Fig. 1—Control. Fig 2.—Dusted daily with 50 per cent. lead arsenate. 
Fig. 3.—Sprayed twice weekly with colloidal copper. Fig. 4.—Sprayed twice weekly 
with lead arsenate 14 oz. per gallon. Fig. 5.—Sprayed twice weekly with sulphonated 
white oil. Fig. 6—Same as Fig. 2. Fig. 7.—General view of experimental seed- 
beds looking west. Note bare patches representing c plots in seed-beds B, C, and 
D, compared with growth in sprayed plots. Taken when oldest plants nearly 
eight weeks old. Fig. 8.—Seed-beds B and C looking south, taken at seven and 
a-half weeks. Note definite failure of plants in © plots due to attacks of blue 
mould and leaf miner in Bed B, but to leaf miner alone in Bed C. 
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During severe infestations in the seed-beds seedlings may be com- 
pletely destroyed as the larvee consume the greater part of the chlorophyll 
bearing tissue of attacked plants (Plate 9). A single larva may damage 
more than one plant by travelling from seedling to seedling, as has been 
described in an earlier paragraph. A number of instances have been 
observed where the leaf miner has been responsible for the complete 
destruction of seed-beds. In most of the northern seed-beds there are 
usually numbers of plants attacked by this species even though they 
May not be completely destroyed. The check to the young plants, if 
infested before being transferred to the field, acts as a handicap at a 
time when growth should be rapid and unhampered. 


When the seed-beds have been severely infested or if for any other 
reason there is a large population of moths present when the seedlings 
are transplanted, heavy losses of young plants in the field are to be 
expected. The seedlings seldom make very much growth until the 
rooting system has recovered from the injury inseparable from trans- 
planting, and such recovery and renewed growth may not occur for 
one or two weeks or even longer. If attacks are initiated during this 
period of suspended growth the young plant has but a slender chance 
of recovery. For this reason planting out late in the season on farms 
where the leaf miner is already well established is seldom successful. 
An unsatisfactory and unprofitable stand may be the sole result of 
several replantings under such conditions. 


If the onset of an infestation in the field is delayed until the period 
of suspended growth is past and the plants have resumed vigorous 
growth, the risk of total destruction by leaf miner is considerably 
reduced. When attacks are initiated on vigorously growing plants in 
the field direct losses are usually confined to the lower leaves (Bondar, 
1925, and Edwards, 1929). Occasionally, however, under North 
Queensland conditions all the leaves on the plant, even as high as 5 feet 
from the ground, may be mined, and in such cases the losses are very 
Severe, 

Tn addition to such direct losses as have been described above, the 

Pest also does some indirect damage, particularly in the seed-beds. It 
~ has been shown that viable spores of tobacco blue mould, Peronospora 
tabacina Adam, can be carried by the adults, and the species is there- 
fore probably instrumental in spreading this disease (Angell, Hill, and 
Currie, 1930). 


[TO BE CONTINUED. | 
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Inoculation of Cattle against Redwater and 
Anaplasmosis. 


By JOHN LEGG, D.V.Se., Animal Health Research Station, Oonoonba, 
Townsville, Queensland. 


RECENT research work on the problem of tick fevers of cattle has 
caused us to radically alter our views in connection with these 
diseases. It was previously thought that only one tick-borne blood 
parasite was present in Queensland, but we now know that there are 
several. These various parasites have been recently separated from 
each other in different carrier animals and their individual effects on 
the animal have been studied. In addition, an attempt has been made 
to procure a vaccine which could be applied in the field as a single 
inoculation but which would protect against all forms of tick fever 
found in Queensland. 


In preparing the vaccine, which it is now proposed to distribute 
from the Animal Health Station, Yeerongpilly, use has been made of 
‘a mild strain of anaplasm, which has recently been imported from 
South Africa. This strain has been combined with one of the organisms 
causing redwater of cattle in Queensland so that the vaccine actually 
contains two different blood parasites. 


The Vaccine. 


The vaccine is intended for use against redwater and anaplasmosis, 
and contains two blood parasites capable respectively of setting up 
these diseases. The incubation period of the two parasites is different; 
the redwater parasite, known as the piroplasm, produces a reaction 
between the seventh and fourteenth day, while the anaplasm reaction 
does not usually commence before the beginning of the third week and 
often a month or six weeks passes before it occurs. The redwater 
parasite used is one obtained from naturally infected Queensland cattle, 
while the anaplasm is a specially mild strain introduced from South 
Africa. This strain was imported because it was found that the anaplasm 
present in naturally infected cattle in Queensland was too virulent 
for use in the vaccine, while the South African strain produces only 
a mild reaction, and after recovery leaves a measure of resistance to the 
local anaplasm. 

The vaccine should be inoculated as soon as received. It will only 
keep for three days, so that the sooner the injection is made the better. 
Any vaccine having an offensive smell should be immediately returned 
to the laboratory. It should not be used later than the date given on 
the label. Dose, 5 ¢.c. for animals of any size or age. 


Use of the Vaccine. 

Redwater and anaplasmosis are found throughout the tick-infested 
area of Queensland. As a rule calves bred in the tick-infested zone 
become infested with ticks soon after birth and infection with the blood 
parasites of redwater and anaplasmosis naturally follows. Since calves 
have a definite age resistance to these blood parasites the reaction 
produced is very mild. They recover quickly without having shown any 
ill effects, and after recovery are ‘“‘immune.’’ Continual infestation 
with ticks throughout the lifetime of the animal means continual reinfec- 
tion by the blood parasites, and so the immunity is retained. 
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_ Cattle born and bred in areas free from ticks have not this 
resistance or “‘immunity,’’ and hence it is necessary to vaccinate these 
cattle before introduction to tick-infested districts. 


It should be noted also that there are many areas in Queensland, 
particularly in the best class of dairying country, where the continual 
destruction of the tick by dipping has so reduced their number that 
the cattle grow up without any immunity and hence are susceptible to 
these diseases. 

Instruments Required. 

A hypodermic syringe 5-10 ¢.c. capacity with suitable hypodermic 
needles. oe 

The syringe should be taken to pieces and with the needles boiled 
for ten minutes. The water is then allowed to cool and the syringe 


fitted together, care being taken that all the parts fit properly and are 
in good order. 


The operation is performed by injecting the appropriate dose of 
blood under the skin, usually behind the shoulder, care being taken 
to wash the area thoroughly, before injection, with a suitable disin- 
fectant (24 per cent. carbolic). 

Wheré large numbers of cattle have to be inoculated a suitable 
apparatus consisting of rubber tubing, valves, hypodermic syringe, and 
needles fitted to a convenient handle can be supplied. 


Precautions Following Inoculation. 


As already stated there are two reactions. The first, or redwater, 
takes place in seven to fourteen days, the second, or anaplasm, about a 
month after inoculation. During the redwater reaction it is advisable 
to take the temperature, particularly if it is an aged imported beast. 
Tf the temperature rises above 105 degrees and/or the animal is dis- 
tressed, appropriate means should be taken to control the reaction. 
This can be done by the use of piroblue. This drug has only recently 
been introduced into Australia for the treatment of redwater, although 
it has been in use in some of the other countries of the world for several 
years. The dose of piroblue recommended is 1 gram for animals of all 
ages. The drug is dissolved in 100 ¢.c, (half a breakfast cup) .of clean 
water which has been previously boiled and then allowed to cool to 
blood heat. The solution is then injected directly into the jugular vein 
and should always be prepared just before it is used, although the drug 
kept in the dry state will remain potent for a very long period. 

The anaplasm reaction usually produces a high temperature (which 
can be detected by the thermometer). Condition is usually lost and 
m severe cases there may be some anaemia, but no special treatment is 
required beyond proper feeding and in the case of valuable animals 
proper housing. ; 

General Recommendations. 


__ After recovery from the two reactions animals can be exposed in 
tick-infested country. Under ordinary circumstances they will become 
infected with the two forms of blood parasites which produce redwater. 
In addition they will become infected with the local anaplasm, but 
their resistance to all these parasites should be sufficient and they 
shonld not show any signs of illness. It must be recognised, however, 
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that the immunity is only relative. Valuable animals particularly 
should therefore be carefully attended to and watched for the first few 
weeks after being exposed to ticks and the following points require 
attention :— 


(1) The animals should not be driven or railed over long dis- 
tances, or exposed to hardships—i.e., drought conditions. 


(2) Heavy tick infestation should be avoided. If the country 
is heavily infested frequent dipping is necessary. 


(3) Bulls should not be given too much work during the first 
few weeks. 


Special Recommendations. 

In some areas, particularly the best dairying districts of Queens- 
land, there are farms where very few ticks exist. This state of affairs 
is frequently due to the zeal of the owners who desire to see their 
animals as free from ticks as possible and who consequently dip their 
cattle at frequent intervals. Under such circumstances it is quite 
possible to find farms where ticks are very difficult to discover. Cattle 
bred on these farms may thus reach a stage of life where their age- 
resistance has been reduced or lost before actually becoming infected 
with the redwater or anaplasm parasites. Outbreaks of redwater and 
anaplasmosis are, therefore, likely to occur, and, unfortunately, some 
of the worst outbreaks during recent years have been among dairy 
stock. 

Owners, therefore, are specially advised not to persist in dipping 
until all the ticks have been killed out. For the sake of the young 
stock a minimum number of ticks should always be present. If there 
is any doubt as to the immunity of their animals owners are advised to 
inoculate. : 

In carrying out inoculation, owners should note the following :— 


(1) Young cattle under one year and in store condition are 
less susceptible than aged, fat animals. 


(2) Pure breeds are more susceptible than cross breeds. 


(3) Tnoculation of pregnant cows should be avoided as they are 
likely to abort subsequently. 


(4) Milk yield in heavy milkers will be considerably reduced 
during, and for some days after, the reaction. 


Two Forms of Redwater Parasites. 

There are two types of redwater parasites in Australia. Both 
these parasites are entirely independent of each other, although in 
outbreaks of redwater in the field, they may be associated. One of these 
types of blood parasites, known as the babesiella, is not susceptible to 
piroblue, and unfortunately appears to be very common, If piroblue 
1s used in cases of redwater outbreaks in the field without a previous 
correct diagnosis being made, results are for this reason likely to be 
disappointing. Owners therefore are specially advised to consult their 
nearest Stock Inspector, who will assist and advise in taking blood 
smears froni acute cases for their despatch to the laboratory. 


It should be noted that the type of redwater parasite used in the 


vaccine supplied, and known as a piroplasm, gives considerable 
resistance to infection with the second type (the babesiella). 
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Issue of Piroblue. 


Owners are advised to keep piroblue on hand when inoculating 
valuable stock with the vaccine supplied by the laboratory. 


Guarantee. 


Vaccine is issued only at the risk of the owner. No guarantee can 
be given that losses will not oceur from the inoculation ; neither can 
an assurance be given that surviving animals will be immune. 


Where and When Obtainable. 


__ Vaccine can be obtained from the Animal Health Station, Yeerong- 
pilly, Brisbane. Order should be placed so that the blood can be 
despatched on specified days (every Tuesday). 


nn 


CARE OF THE CREAM SEPARATOR. 


_ The quantity of cream which is lost through worn and uncared for separators 
is not always realised by the dairy farmer. Seeing that the cream is the source 
of livelihood, every care and attention should be given to the machine, and proper 
adjustment made so that it will render the best service. A common cause of 
trouble is due to the failure to keep the separator perfectly level and securely 
fastened down. When installing the machine select a solid foundation and see 
that the bolts get a firm hold. Besides causing wear of the gearing the effect of 
a shaky machine is that the vibration allows of the remixing of the cream and the 
lighter liquid after they have been separated. The separator should be lubricated 
with good quality oil of the correct grade, as recommended by the suppliers of 
the machine. The oil in the bath should be changed occasionally. Owing to the 
high rotative speeds of the bowl, the gearing and spindle bearings have to be 
very accurately made, with fine clearances. If these clearances get much greater 
through wear vibration is set up, resulting in less efficient skimming. 


All separators should be gone over at least once a year and all worn parts 
Teplaced, After an overhanl the’user should get/a test of the skim milk to’see the 
i Je tments and the cream screw setting are correct, and if the butterfat content 
is higher (over .03 of 1 per cent.) other adjustments should be made. If the 
of Ne is adjusted for a very rich cream there is a tendency to decrease the efficiency 

© separator, and further losses through the cream sticking on the sides results. 


Bad skimming, whilst frequently due to the bowl out of level or wear and vibration, 
may be due to incorrect speed. This is important, 


th A kes in speed of ten revolutions per minute below that recommended by 
ine ie er may affect the butterfat content of the skimmed milk to double the 
quantity. The machine should be driven evenly and smoothly. Driven by an electric 
mnoie or an oil engine of the throttle governed type, better skimming results than 
i drive are obtained for the reason that the speed is maintained at its speed. 
e machine should be started up slowly, gradually increasing in its speed, up to 
normal, or damage or excessive wear to gearing is occasioned. For a power drive 
a special friction pulley should be used to obtain this end, or if fast and loose 
pulleys are employed, the belt should be moved across slowly. 
7 The milk should not be allowed to get too cold before separating. In winter 
a viscosity would get greater, making it harder to separate, and thus decrease the 
= ane efficiency of the separator. The fat separates easier at 90 degrees. 
a orough washing is an important factor in efficient separation. This should be 
one every time the machine is used. Any collection of thick material in the cream 
and milk passages and bowl shell prevents complete separation. The bowl should 
be taken apart and all the fixtures properly cleaned immediately after each separa- 
ee Too often the farmer omits to give the separator the attention it deserves 
au ie watch the important points mentioned. Proper care in the running of the 
iH a we will prolong its life and reduce wear. Corrections, too, are usually quite 
it e dies replacements inexpensive, but in the ease of a badly worn machine 
bad anette surer to purchase a new machine. A worn-out separator is a 
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Tick Fevers of Cattle in Queensland. 
By C. R. MULHEARN, B.V.Sc., Animal Health Station, Yeerongpiliy. 


ICK fever and redwater are the popular names applied to a number 
of closely related diseases of cattle caused by extremely small blood 
parasites. These parasites, under natural conditions, are transmitted 
by the cattle tick (Boophilus microplus). Hence the diseases only occur 
within the tick-infested areas. 


The female cattle tick develops on one animal reaching maturity 
in approximately twenty-one to twenty-five days. It then drops to the 
ground and lays from 2,000 to 3,000 eggs. The young larval ticks which 
develop from the eggs remain on the ground until they get a chance to 
attach themselves to other cattle. If the first animal was suffering from 
an acute attack of tick fever or was a carrier of any of the tick fever 
organisms, it would infect the female tick. The tick fever blood para- 
sites pass through the ege stage into the larval ticks of the next genera- 
tion. These in turn would infect the cattle to which they become subse- 
quently attached and, if susceptible, such animals then suffer from an 
attack of tick fever, — 


There is some evidence to suggest that at least one form of the 
disease may also be transmitted on occasion from animal to animal by 
the agency of blood sucking flies. 


Economic Importance, 


This group of diseases is of very great economic importance to the 
Queensland cattle industry. Their presence in the tick-infested country 
greatly handicaps the free movement of cattle from the tick-free areas 
into the coastal country. For economic reasons it is essential to have 
the principal sale yards and killing centres on the coast, and as all the 
coast country in Queensland is tick-infested considerable inconvenience 
is experienced each year when cattle are forwarded from the inland 
tick-free areas to the tick-infested coastal areas for sale or slaughter. 


Another form of loss and inconvenience is incurred when stud 
cattle are introduced from clean districts into the tick area. If these 
cattle are forwarded direct to the holdings they very frequently develop 
an attack of tick fever, often with fatal results, and consequently it 
becomes necessary to inoculate them so that they will pass through mild 
reactions. After recovery such animals are highly resistant to sub- 
sequent infection by these parasites per medium of the tick. 


Frequently losses occur in cattle in that area of country situated 
between the definitely tick-infested and definitely tick-free country. 
Owing to seasonal and other conditions, the cattle on such an area 
may not be exposed to ticks for several years, and these stock then 
become susceptible to these blood parasites. When they are again 
exposed to ticks in a favourable season there may be severe losses. 


Losses are also continually occurring in cattle bred within the tick 
zone. ‘This occurs particularly in areas where dry seasons cause a 
diminution in the number of ticks or where these parasites have been 
killed out by frequent dipping. The presence of these diseases in such 
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districts under the present conditions in Queensland render the aboli- 
tion of ticks from individual areas inadvisable, for if such is carried 
out the cattle lose their resistance and when again exposed to ticks 
they may develop a severe form of the disease resulting in heavy losses. 
Consequently it is necessary to either regularly inoculate these cattle 
or to expose them continually to a certain amount of tick worry to 
maintain their resistance. 


Susceptibility to these Diseases. 


The severity of these diseases varies considerably with the age of 
the individual animals. Young animals possess a natural resistance 
to all forms, and consequently when infected they usually show only a 
mild attack, but this resistance gradually diminishes as the animal ages 
so that at one year old a severe attack may be experienced. As a general 


rule well-bred heavy beef cattle are more susceptible than the lighter 
grade animals. 


Almost all young cattle when exposed to ticks pass through mild 
attacks of the various forms of tick fever and acquire a premunition 
which gives them a resistance against subsequent infections. Under 
normal circumstances, whilst continually exposed to tick infestation, 
this resistance is maintained during the life of the animal. 


The condition of premunition does not give a solid immunity, but 
it brings about a state of balance between the animal defences and the 
tick fever organisms, which are continually carried in the body of the 
animal. If, owing to unfavourable circumstances such as sudden 
exposure to heavy tick infestation, starvation, overwork, or other 
diseases, the animal’s resistance is lowered, the body defences may be 
unable to cope with the tick fever organisms. The latter then again 
assume control and the animal has a relapse to one or other or possibly 
all of the different forms of tick fever. This fact partly accounts for a 


number of the cases of tick fever which occur in cattle bred in the 
tick-infested areas. 


_ If an animal is not constantly exposed to infestation by ticks the 
hody defences gradually overcome the organisms which disappear from 
the animal’s body. When the organisms have disappeared, the animal 


again becomes susceptible and will develop an attack of tick fever when 
re-exposed to infection. 


The Causal Organisms. 

For many years it was considered that tick fever in Australia was 
Caused by a single blood parasite, but recent investigations carried out 
by the Council for Scientifie and Industrial Research at Townsville 
have shown that there are at least four different parasites (1). AU 
these blood parasites are quite independent of each other and in any tick- 


infested zone one, two, three, or four, or any combination of these forms 
may be present. 


Scientifically the parasites are known as—(1) Piroplasma bigemi- 


uum, (2) Babesiella argentinum, (3) Anaplasma marginale, and (4) 
Theileria mutans. 


__All these organisms were undoubtedly introduced into Australia 
with the ticks many years ago. 
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yl Symptoms. 

There is a marked variation in susceptibility in individual animals. 
Some animals pass through an attack of tick fever without showing any 
obvious symptoms, whilst other animals are affected with a very severe 
attack which may cause pronounced symptoms and even death. The 
symptoms also vary according to the organism causing the disease. 


P. bigeminum.—This parasite is widely distributed throughout the 
tick-infested areas. For many years it was thought to be the only 
tick-transmitted blood parasite of cattle. Recent investigations have 
shown that it is probably not the most common cause of serious outbreaks 
of tick fever in the field. 


Under natural conditions the incubation period is three or four 
weeks. When artificially produced by blood inoculation the incubation 
period is much shorter and is about one week. 


Usually the first sign of the disease is manifested by a rise in 
temperature. This, however, may not be noticed unless temperatures 
are regularly taken with a clinical thermometer. The temperature 
gradually rises over a number of days until it reaches a maximum 
which may vary from 104° to 108°F. A’ sudden drop in temperature, 
without special drug treatment, is a bad sign, as this sudden lowering 
of temperature frequently precedes collapse.and death. 


If the affected animal is in the open it frequently leaves the rest 
of the mob and seeks shade when its temperature is high. It next ceases 
to cud and refuses to eat. The coat may appear ruffled and the ear 
droops. The breathing becomes rapid and jerky. If the animal is 
driven it may stagger and show a weakness of the hind quarters. In 
dairy cows the milk supply is greatly diminished. Constipation, which 
is present in the early stages, may be followed by diarrhoea as the 
disease advances. In severe cases changes are noticed in the urine 
which becomes a dirty reddish colour, hence the name redwater. In 
most fatal cases death occurs within a week of the first symptoms. 


The post mortem appearances are marked by pallor of the mucous 
membranes due to poverty of the blood. The liver is enlarged and of 
a bronze colour and the gall bladder is distended with dark thick bile. 
The spleen is enlarged and the kidneys are often dark in colour. The 
bladder usually contains a quantity of dark reddish urine. 


 B, argentinum.—This parasite appears to be ELUTE responsible 
for outbreaks of redwater in the field, 


The incubation period, symptoms, and post mortem appearances 
are somewhat similar to those seen in eases of tick fever due to 
P: bigeminum. However, red urine may not always be present in this 
form of tick fever, while jaundice is often a very marked feature. The 
kidneys are often enlarged and very dark in colour. 


It is therefore impossible to differentiate between these two forms 
of tick fever without the aid of a microscope. For this reason stock 
owners should forward blood smears from sick cattle and smears from 
the cut surface of the kidney, liver, and spleen from fatal cases to the 
Animal Health Station for diagnostic purposes. 


A. marginale —This blood parasite is known to be widely distri- 
buted throughout the tick-infested area of Queensland. Infested cattle 
do not usually show high fever or great distress, but there is a gradual 
wasting and loss of condition. In fatal” cases ‘the animal becomes so 
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weak that it goes down and death follows from gradual exhaustion. - 
Most owners do not recognise this condition as being a form of tick 
fever for there may be no high temperature and there is no red urine. 


Post mortem appearances are marked by great wasting, with pallor and 
often jaundice. 


T. mutans.—This blood parasite is very widely distributed through- 
out the tick-infested area. Up to the present there has been no evidence 
to show that it causes any harm. 


Treatment. 


General treatment consists in good nursing. The animal should 
be rugged in cold weather and made as comfortable as possible. ‘The 
appetite should be tempted at frequent intervals with freshly-cut green 
feed and bran mashes. A liberal supply of water in which potassium 
nitrate at the rate of 1 oz. to 2 gallons has been dissolved should be 
available at all times. If the animal is carrying a large number of 
ticks and it is only in the early stage of the disease it should be sprayed, 
but if the disease is well advanced spraying is not advisable and as 
many ticks as possible should be picked off. 


The animal must be kept ‘quiet and disturbed as little as possible. 
Tf driven, the fever may be aggravated and cause collapse and death. 


Drug treatment has been found to be very effective for that type 
of tick fever caused by P. bigeminum. Piroblue, which was introduced 
by the South African authorities, and is now widely used in that 
country, has been found to be extremely effective in controlling this 
form of the disease in Australia. Supplies with directions for use can 
be obtained at the Animal Health Station, Yeerongpilly. The treatment 


consists of injecting 1 gram of piroblue dissolved in 100 ce. of water 
into the jugular vein. 


_ the sick animal, even when suffering from a severe attack of the 
disease, usually recovers within twelve hours of treatment, in which 
time the temperature will fall to normal and the number of organisms 
‘in the circulation will be greatly diminished. The drug should be given 
hefore the case becomes too far advanced, for if left too long the animal 
may die before the drug can produce its beneficial results. Any ‘cases 
showing red urine should be looked upon as severe and should be 
treated without delay. It must be borne in mind, however, that red 
urine is also a symptom of babesiellosis, the second form of redwater 
against which piroblue is not effective. Hence to avoid disappoimtment 
and a wrong impression of the efficacy of the drug it is always advisable, 
where possible, to have a correct microscopic diagnosis made before the 
drug is used. 

Preventive Inoculation. 


Preventive inoculation is most frequently carried out to give a 
protection to valuable stock which are being transferred from tick-free 
to tick-infested country. It is also used for cattle which are maintained 
in lightly tick-infested country to ensure that they retain their 
resistance against the different forms of the disease. 


This inoculation consists of an injection of freshly drawn blood 
from a specially prepared animal into the susceptible animals. 
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As previously pointed out there are three organisms, viz., DP. 
bigeminum, B. argentinum, and A, marginale, capable of producing a 
severe attack of tick fever, and the object of preventive inoculation is 
to give the animals as mild an attack as possible and at the same time 
give a resistance against these three organisms. 


Recent work at Townsville has indicated that animals which have 
recovered from an attack of P. bigeminum have considerable resistance 
to B. argentinum(2). If a severe reaction follows the ipreventive 
inoculation with P. bigeminuwm, it can readily be controlled with 
piroblue. 


The third form of tick fever, which is caused by A. marginale, has 
been found difficult to deal with in Australia, because the local parasites 
when inoculated into susceptible cattle produce too severe a reaction, 
and up to the present no suitable drug has been discovered which can 
influence the course of this form of tick fever. For this reason a 
milder form of the parasite known as A. centrale has been introduced 
from South Africa. Experiments have shown that Australian cattle 
tolerate this parasite well, and after recovery the great majority of 
them show considerable resistance to infection with A. marginale. 


It is intended, therefore, to incorporate this South African parasite 
in the vaccine which will be supplied by the Animal Health Station, 
Yeerongpilly. Such vaccine issued in the future will therefore contain 
two blood parasites, viz., P. bigeminwm and <A. centrale. The first 
produces a reaction about the end of the first week, and, if too severe, 
can be controlled by piroblue, while the second produces a reaction 
which occurs about one month after inoculation and which will be 
found to be quite mild. This vaccine will give a protection against all! 
forms of tick fever. 


Blood Supplied for Inoculation. 


Blood will be supplied from this Station for inoculation purposes. 
As the organisms in the drawn blood do not survive for more than a 
few days and as the possibility of a successful reaction diminishes as 
the blood becomes older, it is essential that the blood should be used 
as soon as possible after it is drawn. Blood which is more than three 
days old should not be used. In order that all blood may be supplied 
under the most suitable conditions cattle will only be bled and blood 
forwarded on certain specified days. The dose recommended for all 
cattle is 5 ec. 


Cattle carrying the recommended organisms will be prepared as 
bleeders and supplied from this Station. It must be borne in mind, 
however, that when these specially prepared bleeders become exposed 
to ticks they will probably soon become infected with the other organisms 
which may render them dangerous for use as bleeders. 


If a specially prepared bleeder is to be used over a considerable 
period of time on a property it must be received and maintained in a 
tick-free condition. Under such conditions the animal only remains 
infective for about three months. 


The most suitable time to inoculate cattle in the tick-infested areas 
is in the spring or early summer—i.e., before the commencement of the 
wet season. Cattle which are continually exposed to ticks do not 
require to be inoculated, but cattle which are running on country where 


j 
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ticks are comparatively rare should be inoculated each year, All clean 
cattle which are moving from the clean to tick-infested districts should 
be inoculated at least two months before they are moved. 


The operation of inoculation is carried out by injecting the dose 
of blood into the tissues under the skin. The most suitable situation 
for inoculation is just behind the shoulder. The area is prepared by 
clipping off the hair and then washing with a reliable antiseptic solution. 

10 cubie centimetre hypodermic syringe and a few stout hypodermic 
needles are required. The bottle containing the blood is opened and the 
syringe, after sterilizing, is filled and the inoculation is carried out 
immediately. When a bottle of blood is opened it should be used straight 
away. It may be convenient to pour the blood into a- clean dry cup 
which has been previously sterilized by boiling in water. The syringe 
and needles should also be sterilized both before and after the operation. 


Two reactions should follow the inoculation of susceptible cattle. 
The first in from six to fourteen days and the second in from twenty 
to forty days. If, however, the inoculation is performed on cattle 
in the tick area the animals may not react or the reaction may be so 
mild that it is not noticed. 


Cattle which are reacting should be treated as recommended. Cows 
heavy in ealf should not be inoculated, for a severe reaction may bring 
on abortion. Cattle which have been inoculated should be kept as free 
of ticks as possible for six to eight weeks. After inoculated animals 
are exposed to ticks they should be carefully watched for about one 
month to ensure that they are resistant. If no attack occurs within this . 
time the inoculation has been gsuecessful and, under normal circum- 
stances, the animal will remain resistant. 


All blood forwarded from this Station is taken from specially 
prepared animals, but no responsibility can be accepted by the Depart- 
ment for any mortality following inoculation, neither can any guarantee 
be given that the animals that have reacted will remain resistant to all 
the tick fever organisms. 
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The Feather Mites of Poultry. 


By F. H. S. ROBERTS, D.Sc., Animal Health Station, Yeerongpilly. 


SEVERAL species of mites have been recorded as associated with the 
feathers of poultry. Some of, these are definitely parasitic in habit 
and obtain their food by piercing the skin and sucking up the blood and 
lymph. To this group belong the Gamassid mites of the genera 
Dermanyssus and Liponyssus. é 


There is a single species of the genus Dermanyssus which normally 
infests poultry, namely the red mite, D. gallinw Redi. The red mite is 
found on all classes of poultry and appears world-wide in its distribu- 
tion. It occurs on its hosts only at such times as it requires food, and 
lays its eggs in sheltered cracks and crevices in the fowl house. 


In the second genus, Liponyssus, two species are known to attack 
poultry—namely, the northern fowl mite, L. siluiarwm Canestrini and 
Fanzago, and the tropical fowl mite, ZL. bursa Berlese. Both these 
species are found on the birds in{all stages of their life cycle, their eggs 
being laid on the feathers. The northern fowl mite reaches its highest 
development in temperate climates and is well known in Europe and 
North America. In warmer countries it is replaced by the tropical 
fowl mite which is very prevalent in such countries as the Southern 
United States, South Africa, South America, and Queensland. 


There are other species of mites found on the feathers, which do 
not appear to be parasitic, but are said to live and feed on the feathers 
‘only. These are the true feather mites and belong to the family 
Analgeside. The members of this family occur on a large number of 
birds and do not appear absolutely restricted in their choice of host, 


as a Single species may be found on many different birds. They may be _— 


found on or among the feathers or in the quill. Some species occur 
only on the flight feathers, others on the body feathers, and others again 
among the feathers of the head and neck. The Analgesidi are closely 
related to the Sarcoptide or itch mites and lay their eggs usually on 
the barbs of the feathers. In some species there is a migratory nymphal 
stage. ‘Fourteen species belonging to this family have been recorded 
from domestic birds. 

One of the most interesting is the mite Falculifer rostratus 
Buchholz, which is found among the feathers of the pigeon. Under 
certain conditions the hypopial nymph penetrates into the subcutane- 
ous tissues and has been found in large numbers in the thymus gland: 
Sweet (1908) has recorded this species from the pigeon in Australia 
(Proc. Roy. Soe., Vic., Vol. XXI., p, 523). Three further species are 
recorded from the pigeon Falculifer cornutus Trouessart, Analges 
bifidus Nitzsch, and Pterophagus strictus Mégnin. 


Megininia cubitalis Mégnin is found among the body feathers of 
fowls and turkeys. Reeently the writer’s attention was directed to a 
species of mite occurring in large numbers among the body and wing 
feathers (excluding the flight feathers) of some Australorp pullets 
which are being used for nutritional experiments at this Station. For 
some time these birds had been addicted to the vice of feather picking. 
Extremely heavy infestations with this mite were observed on the 
majority of the birds, and it appeared as though the association had 
resulted in an irritation causing the birds to pick out the feathers, the 
areas affected being chiefly the neck, breast, rump, and back. Very 
few mites were observed actually on the skin, being practically confined 


1 JAN., 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 43, 


to the barbs of the feathers adjacent to the shaft. The species was 
identified as M. cubitalis. This, so far as can be ascertained, is the first 
record of the presence of a species of this genus on poultry in Australia. 


A second species, M. columbae Buchholz, has been recorded from 
the pigeon, fowl, canary, and a number of other birds, and a third 
species, M. velata Mégnin, from ducks. Wickware has written of a very 
unusual case of scabies associated with a species of Megninia in a flock 
of fowls in Quebec, Canada. (Jour, Paras., Vol. VIII., 90-91.) In the 
affected; birds a dried exudate and crusts were prominent on the combs, 
wattles, and face. The eyelids were glued together with the exudate 
and the birds could not eat. Scrapings of the crusts revealed large 
numbers of a mite which was determined as M. gallinula Buchholz. 
This species was first described from the spotted crake, Ortygometra 
porzona, in Kurope. 

_ The feathers of the fowl may also be infested by a species of 
Pterolichus, P, obstusus Robin, while Microspalax chayani Trouessart 
is known to be fairly common on the feathers of the turkey. 


Two species of Dermoglyphus are recorded as inhabiting the quills 
of the feathers of the fowl, guinea fowl, and turkey, namely D. minor 
Normer and D, elongatus Mégnin. 


Two very minute species of mites are found among the down and 
on the skin of the fowl, Hpidermoptes bilobatus Rivolta and Rivoltasia 
bifurcata Rivolta. On occasions when the infestation with these two 
species of mites is heavy an intense pityriasis may be caused. 


Three species belonging to the family Chyletide have also been 
recorded as being associated with the feathers of poultry. Syringop- 
ulus bipectinatus Heller occurs in the quills of the fowl, in which it 
is said to feed on the external cones of the feathers, while S. columbae 
Hirst has been found in the quills of the pigeon. The third species, 
Sarcopterinus nidulans Nitzsch, has been recorded from a number of 
birds, including pigeons. It lives in colonies in the follicles of the 
feathers and gives rise to tumours or eysts in the skin. 


Another species which may be seen among the debris attached to 
the shafts of feathers is Cnemidocoptes gallinae Railliet. This mite 
burrows into the skin alongside the quills of the feathers, causing an 


itching inflammatory condition and giving rise to the disease known 
as ‘‘depluming itch.’’ ; 
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LITTER RECORDS. 


Four litters of pigs were officially recorded by the Department recently for 
stud pig breeders; a summary of results follows:— 


WEIGHT AT BIGHT WEEKS. 

DATE OF|NUMBER | __ 
OWNER. BREED. BIRTHY REAR ED | cecmeteesicanney | gee one 
Total (lb.) | Average (Ib.) 


SS | | | ee 


Hibberd Bros., Indooroopilly .. .. | Large White | 17-8-35 10 327 32°7 
M. G. Bayliss, Maleny .. as .. | Large White | 23-8-35 8 399°5 49°9 
H. 0. Rees, Maleny ot ae .. | Middle White | 26-8-35 9 282 313 
R. Turpin, Lowood Et, ae .+ | Wessex : 

Saddleback | 14-9-35 10 3875 


wo wo 
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A. G. Stewart, Gympie .. 


Large White | 4-10-35 13 488 
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Grass Tetany. 


By CO. R. MULHEARN, B.V.Sc., Animal Health Station, Yeerongpilly. 
EVERAL eases of Grass Tetany (also known as Lactation Tetany) 


in dairy cows have been reported to this Station during the past — 
year. From the histories given it would appear that this disease has — 


been present in Southern Queensland for some years. Cases have been 


investigated or reported from the Downs and the South Coast dairying © 


districts, but it is probable that under favourable circumstances the 
disease may appear in other parts of the State. Experience both in 
Queensland and in other parts of the world indicates that grass tetany 


may be regional, for some districts are repeatedly affected whereas — 


adjoining districts remain comparatively free. 


Cause of the Disease. 


The cause of the disease is not definitely known although several — 
theories as to its nature have been put forward. It is now generally 
believed, however; that the most significant change is a disturbance of 


the mineral (chiefly magnesium) content of the blood. As previously 


stated the disease is chiefly seen in dairy cows. In many respects it is 
closely related to milk fever and some suecess has been claimed for the — 
time honoured milk fever treatment, viz., inflation of the udder, in the — 


treatment of grass tetany. 


Cases are usually seen within a month of calving when cows are _ 
in heavy milk, but they may appear at any time during the milking ~ 
period and they often coincide with the periods of heat. Outbreaks — 
are usually associated with more or less continuous feeding on some — 
quickly growing grass, herbage, or fodder crop, hence the name—grass — 


tetany. 


The Queensland cases have followed continuous feeding on growing _ 
oats and barley, or natural pastures in which a luscious growth of clover — 
was present. One theory suggests that the increased milk production 7 
due to the ingestion of these succulent plants has proved too great a 


strain on the mineral portion of the blood, which cannot be recouped 


at the same rate from the body reserve, with the result that there is a i! 
disturbance in its mineral balance. This may occur although the animal — 


may not actually be suffering from a general mineral deficiency. 


A second theory suggests that the cause is dietetic, and that the © 
auickly growing crops in certain localities are deficient in the necessary — 
minerals and are also unbalanced as regards a suitable fodder for the — 


Symptoms. 


The animals in which the disease is mostly seen are in good condition — 
and they may even be in a fat or plethoric state. Poor animals are — 
rarely affected. A history is often given that the cows were put into 
a paddock of luscious quickly growing feed from a fortnight to a month — 
before the first cases occur. The outbreak-may be confined to one oF 
two animals or a large percentage (10 to 20 per cent.) of the herd — 


aa 
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may be affected. The number of cases depends to a large extent on 
the time of calving in conjunction with the access to the rich feed 
and also on the resistance of the individual animals. When a large 
number of cows calve shortly after being turned on to rich pastures 
in a susceptible area it is probable that several cases will occur, 


The symptoms usually appear suddenly. In the most acute cases 
no sign of disease may be seen, but the cow may be found dead over- 
night in the paddock from no apparent cause. In the case of dairy 
cattle the symptoms sometimes occur shortly after the animal has been 
brought into the yard, or a short time after milking. The cow may 
appear normal whilst being milked, or at the worst it may be irritable 
and restless. A little later symptoms of tetany as evidenced. by 
muscular spasms and twitchings may develop. The muscles of the head, 
neck, body, or limbs may be involved. There is usually a wild look in 
the eyes, which may roll about in their sockets, and the head may be 
held up stiffly or thrown about. The animal may walk round in circles 
in one direction, and twitching of the various muscles may occur. _ These 
Spasms generally last about ten minutes, when the animal apparently 
recovers. The spasms may be repeated at frequent intervals and they. 
generally become worse at each turn, until the animal may go down 
and show evidence of profuse sweating. The breathing becomes deep 
and rapid and the animal appears to be in great pain. Convulsions 
may follow during which there are usually uncontrolled lez movements. 
The animal then appears to. become unconscious. _It may succumb to 
this attack or it may later get up, and apart from being stiff it may go 
on feeding as if ncthing had happened. The milk yield is usuaily 
diminished whilst the animal is showing evidence of the disease. The 
Spasms may return after an interval of several hours if no treatment 
is carried out, and the animal will finally collapse and die. The disease 
is fairly fatal, and a large percentage of the affected animals will die 
if not treated at the first signs of symptoms. 


Recovery or death usually takes place within a few days. The © 
fatal cases are sometimes confused with Tympanites (blown), but there 
1S NO excessive gas formation or swelling of the left side in grass tetany. 


Treatment. 

It is most important that treatment should be carried out as soon 
as possible after symptoms are observed. arly treatment frequently 
leads to recovery, whereas the results of delayed treatment are often 
disappointing. As the disease is considered to be due to a disturbance 
of the mineral balance of the blood the most successful treatment aims 
at remedying this condition. In order to do this it is necessary to 
Inject the requisite drugs directly into the jugular vein. The following 
mixture is recommended for intravenous injection :— 


Magnesium chloride .. 2s ys By Rok. 04: 
Calcium chloride bee mS vies! .. | 14 02. 
Sterile water .. see weetewal OF OZ: 


To carry out this treatment the jugular vein should be raised by 
means of a cord and a bleeding needle is inserted into the vein. The 
cord is then released and a piece of rubber tubing is attached to the 
needle and the mixture is either injected into the vein by means of a 
Syringe or it is allowed to flow in by means of gravity. In carrying 
out this treatment it is necessary to-ensure that no air is allowed to 
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enter the vein and the apparatus should be carefully sterilized before | 
use. This treatment is rather difficult for the untrained person, and 
it requires considerable practice before it can be successfully carried 
out. ; 

A. more simple line of treatment consists of drenching with the 
following mixture :— | 


Epsom salts .. 2% no ef: te LOROZ: 
Aromatic spirits of ammonia rf te Py (YA, 
Ginger 33 i 2 x toe (0A ' 
Molasses or treacle .. iy o, see LE bt t 
Water .. on ae or ce .. 13 pints 


If the cow is given this drench at an early stage of the disease” 
recovery frequently follows. When muscular spasms and pain are 
pronounced relief may be afforded by the injection of 1 oz. of chloral 
hydrate dissolved in 1 pint of water well into the rectum by means of 
a rubber tube. In addition to the above treatment the cows should be- 
kept under observation and made as comfortable as possible. They 
should not be milked out, but only a little milk should be taken at 
each milking. ; 


Prevention. 

It is much easier and more economical to prevent grass tetany thal 
to attempt to cure it. In some districts where conditions are favourable 
and where the disease is seasonal and makes its appearance about the 
same time each year it should be expected, and the following preventive — 
measures should be carried out:— j 


(1) A lick comprised of the following medicaments should be— 
available to the cattle at all times :— 


Sterilised bone meal .. 50 per cent. 
Epsom salts * .. 5 per cent. 
Coarse salt... — .. .. 42 per cent. 
Sulphate of iron .. EMO NDCLACEH ts 


(2) Cows which are due to calve and those which have recently 
calved should be carefully managed, and the period of time 
they are allowed to feed on quickly growing crops should be 
restricted. 


(3) Epsom salts at the rate of 8 oz. to each 30 gallons should be 
added to the drinking water during the season when case 
are expected to occur. 


MEETING TROUBLES. 


Some people never stop moaning. They spend their lives talking about thei! 
woes. Without a cross or two we would never develop character. It is the way 
that we meet our difficulties that we prove our worth. The weakling prays for 
deliverance; the stoic prays for strength. A strong character has no time for a? ; 
easy life and a smooth path, but for power to conquer, ability to surmount, and grace — 
to persevere. Difficulties, hard work, setbacks of any kind are the gist, spice, and 
joy of life, and things that make life interesting to the strong and troublesome t? 
the weak, Work—mental and physical activity—is life’s greatest gift to the on? 
who really loves life, and a reverse is the jewel that makes that gift worth while— 
priceless.—C.C., Strathfield, in ‘‘Sydney Morning Herald.’’ 
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Rations for Dairy Cows.” 


E. H. GURNEY, Senior Analyst. 


FEEDERS of dairy stock frequently forward to the Department lists 
; of food material available to them, desiring to know how to make 
balanced rations from such material. On account of this it was thought 
that examples of rations made up with various feeds might prove useful, 
some of the examples being composed of foodstuffs named in the list 
mentioned above. 

The Agricultural Chemist, Mr. J. Briinnich, has written a pamphlet 
entitled ‘‘Stoek Foods,’’ in which the objects of feeding, description 
and analyses of various stock foods, and the making up of rations are 


all very fully detailed, and with this information the dairy farmer 
can judge how to feed to the best advantage. 


Modern experience has shown that rations with somewhat lower 


protein content than was previously considered necessary can be 
‘successfully used. 


Examples of rations computed from analyses of feed-stuffs con- 
tained in ‘*Stock Foods”’ are given below, and are in accordance with 
the feeding standards for dairy cows published in ‘‘ Feeds and Feeding 
Abridged,’’ by Henry and Morrison, 

Professor J. K. Murray «states that this standard is referred to in 
lectures in the Agricultural Course at the Queensland University. 


Henry anp Morrison FEEDING STANDARD. 


as Digestible Crude 


Total Digestible 
Protein. Nutrients. 
Dairy Cows. 
For maintenance of a 1,000-lb. cow 0-700 7-925 
‘To allowance for maintenance add— 4 
For each 1 Ib. of 2-5 per cent. milk 0:045—0:053 0:230—0:256 
For each 1 lb. of 3-0 per cent. milk 0:047—0-057 0-257—0-286 
For each 1 Ib. of 3-5 per cent. milk 0-049—0-061 0:284—0-316 
For each 1 Ib, of 4-0 per cent. milk 0:054—0-065 0-311—0-346 
For each 1 Ib. of 4:5 per cent. milk 0:057—0:069 0:338—0:376 
For each 1 tb. of 5:0 per cent. millx 0-060—0-:073 0-362—0-402 
For each | lb. of 5-5 per cent. milk 0-064—0:077 0-385—0-428 
For each 1 Ib. of 6-0 per cent. milk 6:067—0-081 0-409 —0-454 
For each 1 Ib. of 6:5 per cent. milk 0-072—0-085 0-434—0-482 
For each 1 Ib. of 7-0 per cent. milk 0:074—0:089 0-454—0-505 


Then upon this standard a 1,000-lb. cow, yielding 25 Ib. of milk of 3-5 
per cent. fat, would require from a minimum amount of digestible erude 
protein 0.049 x 25 — 1.225 + 0-7 = 1-925 lb. to a maximum _ amount 
0.061 25 =1.527 + 0.7 = 2.225 lb.; and this cow would require from 
a minimum amount of total digestible nutrients 0-284 25 = 7-1-+-7 ‘92 
fe sea Ib. to a maximum amount 0-316 X 25 = 7-900 + 7-925 = 

5-825 Ib. 


* Published originally in the ‘‘Queensland Agricultural Journal’’ for December, 
1931, and reprinted in response to a general request.—Kd. Q.A.J. 
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Again, a 1,000-lb. cow, yielding 25 lb. of milk of 4-0 per cent. fat, 
would require from 2-05 lb. to 2-325 Ib. digestible crude protein, and 
from 15-7 lb. to 17-57 Ib. total digestible nutrients, 


The term ‘‘nutritive ratio’? means that amount of digestible 
protein that exists in a feed compared with the amount of non-nitrogen- 
ous digestible nutrients in that feed. As fat is capable of producing 
more heat when digested than the other nutrients, the fat content in 
the following rations has been multiplied by 2-3 and the product added 
to the amount of digestible carbohydrate and fibre—this total divided — 
by the digestible protein gives the ‘‘nutritive ratio’’ of the ration. Thus — 
in No, 1 ration there is one part of digestible protein to six parts of — 
other digestible nutrients. ; 


When considering rations for animals it must be understood that — 
other factors, beside the digestible crude protein and total digestive — 
nutrients supplied to the animal, must be taken into account, such as 
succulence, palatability, and variety of feeds. 


Proteins are very complex bodies, and different proteins yield 
different substances when digested, and a number of these different 
substances have to be supplied by the food for satisfactory nutrition. 
Therefore there is less chance of feeding an unbalanced protein content 
by using several feedstuffs than by using only one or two. : 


Rations are useful guides in feeding, but it must be noted that the — 
analyses of the feedstuffs from which they are computed are averages — 
only—that is to say, the composition of the feedstuffs varies according 
to soil and climate wherein grown, and particularly to the age of growth 
when harvested. 


The legumes, such as lucerne, cowpea, clover, &c., are characterised 
by the high amount of phosphorus and lime (particularly lime) they — 
contain. Therefore, when animals graze on grass pastures growing upon — 
soils deficient in phosphoric acid and lime, the inclusion of a legume — 
in a ration is of particular value to these animals supplying both | 


protein and mineral matter. Bran is also relatively rich in phosphorus. — 


There is in very many cases a deficiency of phosphoric acid in the 
pasturage grazed by dairy stock. When such deficiency occurs the 
rations should be supplemented by the addition of from 2 to 4 oz. of @ 
mixture of finely ground Nauru phosphate and salt. The mixture is 
in the proportion of two parts by weight of finely ground steamed bone- 
meal or calphos* or finely ground Nauru phosphate to one part by 
weight of salt. 


Another consideration is the cost of a particular ration—whether 
it pays, when it is compared with the price obtained from the milk pro- 
duced. But care should be taken that blame for unprofitable feeding — 
is not placed upon the ration, when the fault is due to the cow. Some 
cows are capable of producing a large amount of milk, other cows are | 
only capable of yielding a small amount of milk, even when supplie 
with ample well-balanced feed; such poor producers do not pay, an 


should be culled out from the herd. 
ee 


*Calphos is a bone preparation obtainable at the Brisbane Abattoir. 
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Rations PER 1,000-LB, Cow Yretpine 25 ne. MILK. 


DIGESTIBLE NUTRIENTS. 


2 = 
2.| 
8 3 g ge e 
—- E 3 LE As 
oo on. 3 She — 
eBid ices oe baie iP 
B lé & |é& & | 8 A 
—— = =. 1 — 
Lb Lb. | Lb Lb Lb. |} Lb. 
ho 
40 lb. Green Sorghum sn 8-0 | 0-48 | 0:08 | 2-32 | 1-36 
60 lb. Mixed Pasture (aver-| 12:0] 0-53 | 0-12] 3:48] 3-01 
age) 
8 lb. Lucerne Chaff 3% 7-4 | 1:24] 0:05 | 2-22 | 0-67 
27-4 | 2:25 | 0-25 | 8-02 | 5-04 1 = 6:0 
2— : 
65 lb. Green Sorghum +» | 13-0 | 0-78 | 0-13 | 3-76 | 2-14 
7 lb. Lucerne Chaff +A 6-4 | 1:08 | 0:04] 1:95 | 0-58 
7 lb. Maize Meal 6:0 | 0:35 | 0-21 | 4:20 | 0-07 
3 25-4 | 2-21 | 0-38 | 9-91 | 2-79 1 + 6-1 
3— 
45 lb. Green Sorghum 1-49 
13 lb. Wheat Chaff .. 2-04 
3lb. Bran .. Sa tres 0-10 
22 Ib. Cotton Seed Meal 0-06 
(decorticated) 
2 Ib. Molasses 
3-69 1 + 6-2 
4— 
50 Ib. Green Sorghum 1-70 
40 Ib. Green Cowpea Ad 
3b. Bran ., a0 ae 0-10 
li Ib. Cotton* Seed .Meal 0-03 
(decorticated) 
4 lb. Molasses 
2:97 | 15-3 | 1 + 5-5 
= 2-06 
42 Ib. Sorghum Silage ‘ 
9 Ib. Lucerne Chaff rae 
7 lb. Maize Meal 
San lon | 2-88 | 15:1] 1 + 6:3 
x 55 | 1-71 
35 Ib. Sorghum Silage staat eotas 
Ib. Lucerne Chaff 1:56 | 0-96 
6 lb. Wheat Chafts.. 0 63 0:09 
2 Ib. Linseed Oil Mea ‘62 | 0-06 
31b. Pollard... eat @otce 
3 Ib. Rice Meal Ma 
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Rations Per 1,000-nB. Cow Yretpina 25 ue. MinK—continued. 


DIGESTIBLE NUTRIENTS. 


< 3 7 
B 4 eu 3 : 
a. = 3 8 EE 2 9 
3 ais a8 $ Bs 3 H 
pot ee | #.| #2 | 6 | ge = 
a 5 gs | 8s & |e a ; 
ss aoe a ae 
Lb Lb. 
7 
65 Ib. Green Maize .. 2-01 
8 lb. Lucerne Chaff 0:67 
7 lb. Maize Meal 0:07 
2:75 | 15:7 | 1 = 64 
finn 
54 lb. Green Maize 
10 lb. Wheat Chaff . 
3 lb. Maize Meal 
31b. Bran .. as ae, 
22 lb. Cotton Seed Meal 
(decorticated) 
Cae 


30 lb. Maize Silage : 
5 lb. Good Bush Hay 
4 lb. Cowpea Chaff 

5 Ib. Maize Meal 

3 Ib. Cocoanut Cake 
1 lb. Blood Meal .. 


10— 
35 Ib. Maize Silage .. = 
8 Ib. Lucerne Chaff z 
7 lb. Barley Meal “ie 


2:70 | 15-4. 


11— 
80 Ib. Green Paspalum at 4:96 
6 Ib. Lucerne Chaff +e 0-50 
5:46 
12 


67 lb. Green Paspalum 
3 lb. Maize Meal 
31b. Bran .. Be “7 
2lb. Cotton Seed Meal 
(decorticated) 


13— 
100 Ib. Sudan Grass .. 
41 Ib. Lucerne Chaff 
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Rations per 1,000-~tB. Cow Yienpine 25 ta. Mink—continued. 
DIGESTIBLE NUTRIENTS. 2 3 
a) 3 
8 : oa é 
. n ot 
=r Stale E pe | & 
a 25 on = ae) 
OH : Qh oS iz 
F 7 5 Be $4 3 
BPS ae ole E Z 
ee 8 Lb. | Lb. Lb. 
14— 
100 lb, Sudan Grass .. -. | 22-0 | 1-50 
3 lb. Bran .2 Ae 2:6 | 0:37 
1 ib. Cotton Seed Meal 0-9 ; 0:35 
(decorticated) 
25-5 | 2-29 15:3 | 1 + 6-0 
15— 
50 lb. Sudan Grass... 11:0 | 0-75 
8 lb. Wheat Chaff .. 7-0 | 0-16 
4 lb. Lucerne Chaff 3:7 | 0-62 
3 lb. Maize Meal 2 2:6 | 0-15 
2 Ib. Linseed Oil Meal 18 | 0:44 
26-1 | 2-12 15:5 | 1 + 6-5 
16— 
20 lb. Green Oats 4-6 | 0:28 
8 lb, Lucerne Chaff 7-4 | 1-24 
10 lb. Wheat Chaff .. 8-8 | 0-21 
3 Ib. Cocoanut Cake 2:6 | 0-40 
3 Ib. Molasses 2:3 | 0-03 
25:7 | 2-16 15-1 | 1 + 6:3 
17— 
25 lb. Green Barley .. 0-45 
13 lb. Wheat Chaff .. 0:27 
6 Ib. Lucerne Chaff 0:93 
2 lb. Linseed Oil Meal 0:44 
3 Ib. Molasses 0:03 
9-12 15-2] 1 + 6-4 
18— 
60 lb, Sugar-cane Tops 1-02 
10 lb. Cowpea Chaff 1-12 
96-0 | 212 | 0037 | 7-54. 15:3 | 1 + 6-4 
19— Venter Thane tail b aaa” dkeremcnl 
50 Ib. Sugar-cane Tops ay 0-85 
30 Ib. Green Cowpea 0-48 
5 lb, Lucerne Chaff 0:77 
25-2} 2-10 | 8-27 | 4:51 | 15-2] 1 = 6:3 
20 ee are ew 
35 lb. Elephant Grass 7:0 | 0:32 
' 35 Ib. Imphee i 7:0 | 0-42 
8 lb. Lucerne Chaff 7-4) 1-24 
5 lb. Maize Meal 4:4 | 0-25 
2-23 


1 25:8 
i 


— 
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Rarions PER 1,000 tp. Cow Yrenpine 25 te. MinKk—continued. 


DIGESTIBLE NUTRIENTS. 


Nutrients. 


Dry Matter. 
Total Digestible 
Nutritive Ratio. 


21— 
35 lb. Elephant Grass 
35 lb. Imphee 
10 lb. Pumpkins Pic 
7 lb. Lucerne Chaff 
5 lb. Maize Meal 


|__| —____— 


22— 
65 lb. Mixed Pasture (aver- | 


age) 
9 Ib. Lucerne Chaff 
5 lb. Maize Meal 


15:8 | 1 = 6:3 


23— 
15 lb. Poor Bush Hay 
10 Ib, Pumpkins 
5 Ib. Lucerne Chaff 
7 lb. Maize Meal 
1 lb. Blood Meal 


24— 
65 Ib. Prairie Grass .. 
5 lb. Wheat Chaff .. 
5 lb. Maize Meal 
1 lb. Molasses 


: It has been mentioned before that better results are obtained from 
rations composed of a variety of feed ingredients than from a ration 
made up with only one or two feedstuffs. 


A very convenient method is to have on hand a quantity of the 
concentrates already mixed, and then to feed a certain quantity of this 
mixture with the roughage that is being used, increasing the quantity 
of the mixture used until it is noticed that no further increased milk 
production is’ obtained. An example of this procedure has been 
published in the ‘‘Live Stock Bulletin’? under the heading of ‘‘4-2-17 
plan; this meaning that a concentrate mixture is made of four parts 
maize meal, two parts ground oats, and one part linseed’ meal. The 
abovementioned paper recommends the following:—3 lb. of silage and 
1 Ib. of legume hay for every 100 lb. of the animal’s body weight, and 
to gradually increase the amount given of the concentrate mixture until 
the cow is getting 1 Ib. for every 5 lb. of milk produced. Thus a 1,000-Ib. 
cow, yielding 25 Ib. of milk, would be given a ration of 30 lb. maize 


15-4 | 1 = 64 
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silage, 10 lb. lucerne hay, and 5 Ib. of the concentrate mixture— 
containing 2-26 lb. digestible crude protein and 13-6 lb. total digestible . 
nutrients. This ration has the amount of digestible crude protein 
required by the Henry and Morrison standard, but has a somewhat 
lower amount of total digestible nutrients. Other concentrates can be 
used in this convenient manner. 


__ For instance, a concentrate mixture could be prepared by mixing 
eight parts maize meal, one part bran, and one part cotton seed meal. 
This mixture would have the following composition :— 


. DIGESTIBLE. 
Jali oe Mate 
atter. ‘ 
pede, | Fate) pyarates.| FibFe: 

coca at aha age arsine ieee Seat 

Lb. Lb. Lb. Lb. Lb. 
1 lb. Concentrate Mixture a 33 0:87 0-088 0-032 0-539 0-014 
5 lb. Concentrate Mixture = os 4-3 0-44 | 0-16 2-69 0:07 


_ If 4 1b. maize silage and 1 Ib. lucerne chaff be used for every 100 lb. 

live weight, and 1 lb. of the above concentrate mixture for every 5 lb. 
of milk produced, the following will be the ration for a 1,000 lb. cow 
Yielding 25 lb. of milk :— 


| DIGESTIBLE. 


: z 3 
ni) Sana | pease [Mae [SEM Tee 5 
cae 2 3 3 Se iF 
g 3 ‘¢ As 2 
tal oo $s nS se = 
domed gst hl [ospstau td ect esta estas 3 
Atlas Ean lied By elaetyll nue 
et 
f Lb. | Lb. | Lb. | Lb. | Lb. | Lb. 
0 Ib. Maize Silage an .. | 12:0 | 0:40 | 0-12 | 4:27 | 2-08 
10 Ib. Lucerne Chaff... .. | 9-2 | 1:55 | 0-07 | 2-77 | 0-84 
5 Ib. Concentrate Mixture 55 4.3 | 0:44 | 0-16 | 2:69 | 0-07 


25:5 | 2:39 | 0:35 | 9-73 | 2-99 | 15-5 | 1 + 5-6 


: The amount of digestible crude protein is a little higher in this: 
ration than is required by the standard. 


R The following extracts from the ‘‘ Agricultural Gazette’’ of New 
outh Wales, December, 1927, are given as an illustration of what 
Complete feeding, when combined with high milk-producing power, can 
accomplish ;— 


“On 15th October, 1927, Wagga Gladys, the seven-year old Jersey 
aes the Hawkesbury Agricultural College herd, completed 365 days” 
cial test for a yield of 20,835 lb. milk, with an average test of 5-52: 
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per cent. and 1,149,385 Ib, butter fat, which is equivalent to 1,384-8 lb. 
- commercial butter. This is an official world’s record for both milk and 
butter fat production for the Jersey breed. It was achieved on twice-a- 
day milking, whereas all the great records in other countries have been 
made on three and four milkings a day. Wagga Gladys calved on 9th 
November, 1926, and on the day of her last periodical test she yielded 
53-5 Ib. milk and 3-694 lb. butter fat in twenty-four hours.’’ 


The following is extracted from the ‘‘Agricultural Gazette?’ of 
New South Wales, October, 1927, and shows the ration fed to Wagga 
Gladys, together with the record of her 273 days’ performance :— 


‘On her present lactations as a seven-year-old, which is still in 
progress, she has produced for the first nine-months period 15,951 Ib. 
milk, of 5-3 per cent. test, 839,814 lb. butter fat, being equal to 1,011-8 lb. 
commercial butter. . . . On the hypothesis that feeding must be linked 
with breeding to secure high production, an indication of the ration 
fed to Wagga Gladys may be given. 


‘‘Concentrates—The following mixture was fed daily at the rate 
of 1 Ib. to every 34 Ib. milk produced:—300 Ib. maize meal, 200 Ib. 
bran, 100 Ib. crushed oats, 50 Ib. linseed meal. During March and April 
the mixture was altered by the substitution of 25 lb. cotton seed meal 
for 25 lb. of the linseed meal. : 


“Bulk Ration—The daily bulk ration consisted of :—25 lb. maize 
silage, 10 Ib. lucerne chaff (of poor quality during May), 3 Ib. bran, and 
1} lb. linseed meal. During March and April half the linseed meal 
was replaced by an equal amount of cotton seed meal. During the latter 
half of the month of March the silage was replaced by an equal amount 
of green corn stalks chaffed. 


““Grazing.—The pastures were very poor, except aiter the Haster 
rain. In December, Wagga Gladys was grazed on a poor stand of green 
lucerne for two days prior to test. In January, she was grazed on green 
lucerne for two hours daily for a week previous to test. In February, 
March, and April, she was grazed on green lucerne for two hours daily, 
and in May and June for one hour daily. In July, green oats were 
given for a week previous to the test; Gladys and the whole herd went 
off in butter fat yield this month, and the green oats were blamed. In 
August, she was grazed on green lucerne for two hours daily.’’ 


It will be interesting to compare the abovementioned -cow’s milk 
production and her feeding with the standard used in computing the 
examples of rations previously given. The weight of Wagga Gladys 
is not known, and though it may not be 1,000 Ib. live weight, this 
figure will be used for the sake of comparison. 


The cow produced 15,951 Ib. milk in 273 days—that is, 58-4 lb. of 
milk per day, of 5-3 per cent. fat. Using the minimum requirements of 
the standard, the cow should receive 4-32 Ib. digestible crude protein and 
29-7 total digestible nutrients. 


The cow produced on an average 58-4 lb. of milk per day, and it 
is stated that for every 34 lb. of milk produced 1 Ib. of the mixed eon- 
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centrate was given; therefore, 16-6 lb. mixed concentrate was fed daily. 
The following is the total ration fed :— 


DIGESTIBLE NUTRIENTS. 2 3 

3 ’ e rte 4 

—— 3 a a 28 2 
a s 3 Qe Z 

= r=} 1 . Pe} + 

é See) ys) 3 a5 re 

2 Er 3 Ea 5 5a = 

A 3) a 2 i i= A 


Lb. Lb. Lb. Lb. Lb. Lh. 
Bulk Ration— 


25 lb. Maize Ensilage as 7-5 | 0:25 | 0:07 |] 2:67] 1-30 
10 lb. Lucerne Chaft Su 9-2 | 1:55 | 0:07 | 2-77) 0-84 
3 lb. Bran ae ae, 2:6 | 0:37 | 0:05 | 1-21} 0-10 
1-5 Ib. Linseed Meal a 1:3 | 0-33 | 0-11 | 0-47 | 0:06 
16-6 Ib. Mixed Concentrate 14-6 | 1-50 | 0-52 | 8-20 | 0-37 


35:2 | 4:00 | 0-82 | 15-32 | 2-67 | 22-8) 1 + 4:9 


Allowing 16 Ib. Green Lucerne for 
One hour’s grazing... 2-4 | 0:32 | 0-04 | 0-63 | 0-29 


37:6 | 4:32 | 0-86 | 15-95 | 2-96 | 24:0) 1 + 4:8 


Or— ~ 
Allowing 20 lb. Green Lucerne for . 
two hours? grazing om 4:8 0-64 0-08 1-26 0:58 


40-0 | 4-64 | 0-90 | 16-58 | 3:25 | 25-4] 1 + 4:7 


.__, twill be séen that the digestible crude protein, 4-32 Ib., agrees 
with ‘that required by the standard, and that the amount of total 
digestible nutrients of this ration is somewhat lower. 


ie ee 


WATER ELEVATOR. 


be ar is device, reprinted from ‘‘The Canegrowers’ Weekly’ ? (Mackay), should 
~ ©* interest to farmers with a creck frontage:— 


ak tdonsth of No 8 fencing wire is stretched from a post at the top of the 
ane eae Stake driven into the ereck bed, in such a position that the lower end 
i aavaterwallé be completely under water. A bucket is suspended from the aire 
ra ae of a pulley and snap hoop. A weight must be attached to the side of 
* Hoke m order to sink it. The bucket is operated by a rope, either with the 
hand or with a small windlass. 


Puate 10. 
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Ropiness in Cream. 
By E. B. RICE, Dairy Research Laboratory. 


J) URING a recent visit to the Laidley Butter Factory for the purpose 

of carrying out certain scientific investigations, the attention of 
the writer was drawn to a can of ropy cream on the platform. It was. 
pointed out that, in spite of all efforts on the part of the farmer 
concerned to combat the trouble, intermittent outbreaks of ropiness: 
occurred. 

An inspection of the farm supplying the cream was made, and 
samples from various sources which were suspected of harbouring the 
particular casual organism were collected. Upon arrival back at the 
factory preliminary work was commenced which was followed up upon 
return to the Dairy Research Laboratory. Finally a bacterium, which 
reproduced the ropy or slimy condition when inoculated into fresh and 
sterilized milk and cream, was isolated.. The source of this organism 
on the farm was the water from a tank adjacent to the milking shed. 
Jultural and other laboratory tests demonstrated that the organism was 
Bacterium viscosum, a common cause of ropiness in dairy products in 
many countries. 


It may be mentioned that a large and deep dam is situated on the 
property, and attention was focussed on this as being the most probable 
source of the trouble, it being thought that the udders and other parts 
of the, bodies of the animals were contaminated while they were wading 
in the dam. However, attempts to isolate the bacterium from this water 
yielded negative results. This case goes to show very clearly how the 
origin of a defect which may mean considerable monetary loss to the 
farmer may lie in the least suspected quarter. 


For the information of farmers who may at times be faced with 
the ropy milk problem, a brief description of the defect, the responsible 
organisms, the methods by which they may gain access to the milk, and 
means for their eradication are given below. 


General. 


Ropiness in milk or cream must first of all not be confused with 
gargety or mammitis milk. All practical farmers are aware that the 
latter condition is present immediately the milk is withdrawn from the 
udder of the affected animal. The condition observed in mammitis milk 
arises from the disintegration of the tissues of the udder as a result of 
bacterial infection. Ropiness, on the other hand, is never observed when 
the milk is first drawn, and usually about twelve hours elapse before — 
the defect is apparent. When a fork is placed in ropy milk the viscous — 
condition causes the milk to adhere to the fork when it is withdrawn, 
so that threads several inches and’ longer are obtained (see photograph). 


To the city milk vendor an outbreak of ropiness may result in 
severe monetary loss, as the abnormal appearance renders the milk — 
unsaleable. It often happens that the milk is quite normal when palced — 
in the customer’s jug, but after it has been held in the home for some 
hours ropiness develops. Naturally, the householder becomes suspicious 
and is inclined to associate the condition with disease. In reality, there — 
1s no evidence to show that ropy milk organisms are in any way detri- 
mental to human health. 4 


3 
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Peculiarly, in contrast with most microbial defects, ropiness is often 
encountered in dairies where all operations are conducted with 
Scrupulous care. The milk, too, is often sweet to the taste on account 
‘of the normal souring being retarded. 


Various Ropy Organisms. 
The organisms mainly responsible for ropiness are— 


1. Bacterium viscosum —This bacterium which grows well at 
ordinary temperatures is usually overgrown by the rapid development 
of the common milk souring germ, Streptococcus lactis. Where low 
temperatures prevail, in the vicinity of 50°F., the growth of S. lactis 
IS greatly retarded, but B. viscosum, which is able to grow faster at 
this temperature, is able to gain control of the fermentation. When 
cultivated in milk a gummy capsule surrounds the cell, which causes the 


viscid or ropy condition. B. viscosum was the Suge Sea mositS ae 
the Laidley outbreak. 


2. Escherischia-Aerobacter Group—These organisms grow best at 
blood heat (98.6°F.). ‘Their natural habitat is the intestinal canal of 
man and animals, on fodder and grains, and in the soil. Again ropiness 
1S attributed to capsules formed by the cells. 


3. An organism known as Micrococcus freudenrichti has been 


reported in Kurope as being the cause of ropiness. It is frequently 
found in milk. 


4. Streptococcus lactis, var. Hollandicus—This organism is more 
particular! 


yY concerned with ropiness in cheese starters. The conditions 
result from the cells erowing together in long chains. 


Occurrence. f 
Under the usual conditiong in the dairy the ropy bacteria are over- 
Srown by the common milk souring bacterium, S. lactis, When 
conditions do obtain which allow them to gain control of the fermenta- 


tion, it is only by persistent effort and attention to detail in all farm 
Practices that they can be eliminated. 


The exper 


ience of overseas observers points to ropiness being of 
more frequent 


; occurrence in the winter months on account of Bacteriwm 
viscosum, perhaps the most common causal agent, being able to thrive 
at temperatures which are too low for other species to proliferate. 
From information gleaned during the course of many conyersations with 
farmers at field days, which have been held recently under the Dairy 
Cattle Improvement Act, there is reason to believe that in this State 
the defect assumes more serious proportions in the warmer months of 
the year, This is also borne out by the number of samples which are 
arriving in the laboratory now that summer conditions have set In. 
The Escherischia-Aerobacter group, which grow better at higher 
temperatures, are frequently isolated from samples of ropy milk and 
cream, in which they occur in large numbers when responsible for the 
TOpY condition, : 

The ropy milk organisms are common inhabitants of swamps, 
bogholes, or other slacee where stagnant water is lying. Through the 
qumals wading into such places the udder, flanks, and other parts of 
the body become infested. and later in the milking process the bacteria 
are dislodged and fall into the milking pail. Water which is suspected 
- of arbouring these organisms should never be used for washing-up 
Purposes without previous boiling, Boiling will completely destroy the 
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organisms. Once established in the dairy they are often able to be 
isolated from the dust on the floors of the bails and walls themselves. 
A thorough cleaning up of the stables is the first step in the campaign 
of elimination. Disinfection may be resorted to, either using a limewash 
or chlorine solution. Chlorine solutions in appropriate dilutions can be 
made up from the concentrated commercial preparations which are 
obtainable from stores in all dairying districts, and the directions on 
the package should be closely followed. 


Puate 11, 
Ropy MILK. 
Showing Ropiness produced by B. viscosum after inoculation into sterile milk. 


Control of Ropiness. 

Before remedial measures which will be of permanent benefit can 
be applied, it is first essential to ascertain the source of the organisms, 
otherwise only temporary relief is the most that can be expected from 
any steps taken towards control of the defect. 

The factors which may be regarded as being of most significance 
in outbreaks of ropiness, in their order of importance, are— 

(1) Improperly sterilized utensils. 

(2) The use of impure washing-up water. 

(3) Dust falling from the body of the animal into the pail during 
milking. The organisms adhering to the dust particles may 
come from the animals wading in contaminated water or 
from dust in the stables. 

in the extermination of the infestation attention should be given 
to the following :— 

(1) Keep the hands perfectly clean during milking, 

(2) Seald and thoroughly dry all utensils. 

(3) Before milking wipe the udders and flanks with a clean cloth 
which has been moistened with dilute Condy’s fluid or — 
chlorine solution. 

(4) Boil all water used for washing-up purposes. 

(5) Maintain bails and dairy buildings in as clean a condition 

' as possible. Disinfection or limewashing may be advisable. 
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Butter—Over-Run Explained. 


By G. B. GALLWEY, A.F.I.A., A.A.A., A.A.LS., Inspector of Accounts, 
Dairy Produce Acts. 


QVER-RUN is a subject that the supplier of cream to a butter factory 

should understand and know what it is and how it comes about. 

It is peculiar to the dairying industry, for the dairy farmer is paid 
for more butter than is actually in the cream which he supplies. The 
reason for this is that during the process of churning the butter maker, 
in addition to consolidating the butter fat in the cream supplied by the 
farmer, adds moisture and salt to it, which correspondingly increases 
the weight of the resultant butter, as compared with the butter fat in 
the cream when received at the factory. 


Over-run is defined as being the excess of the quantity of butter 
actually manufactured over the quantity of the commercial butter 
content of all cream, received at a butter factory, as estimated from 
the chart approved. In other words, it is the quantity of butter in 
excess of that estimated prior to actual manufacture. Therefore, in 
order to find the over-run it is necessary to ascertain the differ- 
ence between the quantity of commercial butter as estimated by 
the chart and the quantity of commercial butter obtained from such 
cream. This is ascertained from a specially prepared chart which is so 
calculated as to show at a glance the quantity of commercial butter 
which should be made from any given weight of cream testing between 
29 per cent. and 50 per cent. butter fat. 


The basis on which the chart is moulded is to assume that the 
average moisture content of butter will be 14 per cent. plus the addi- 
tion of salt. Ag both these constituents are bound to vary in the actual 
butter when made, it is obvious that the only method which will assure 
to the farmer a full return for the actual butter made from his cream 
18 a system which provides that he shall have credited to him any addi- 
tional commercial butter which the factory has produced, over and 
above that which has been eredited to him in accordance with the 
quantity caleulated by means of the chart. 


The factors which affect the estimated quantity of butter manu- 
factured are governed largely by the exactness or otherwise of the 
factory hands performing the duties of weighing, sampling, testing, 
and recording of the cream on its arrival at the factory. It can be set 
down definitely that when cream arrives at a factory it has a certain 
Weight, and that it contains a certain percentage of butter fat. It is 
the duty of the factory staff to weigh and test this cream correctly and 
to record the result accurately. 


Control of Over-run. 

The correctness of all scales at a butter factory is an important 
factor in the controlling of over-run. It must be remembered that 
Scales at a factory are subject to inspection by the Weights and 
easures Department and the farmer’s scales are not so checked. It 
1S part of the routine duty in a factory, before commencing operations 
each day, to check and adjust the scales with a standard weight. 
Weights are important because they are the first items in estimating 
the manufacture and can raise or lower the over-run, as the case may 


60 QUEENSLAND AGRICULTURAL JOURNAL. [1 JAN., 1936. 


be. The reason is that, if the weights are entered as higher than the 
actual quantity received, they increase the estimated manufacture and 
decrease the difference between it and the actual manufacture. On the 
other hand, if the weights are lowered the estimated butter is corres- 
pondingly less and the difference between it and that actually manu- 
factured is increased. 


The testing of the cream for its butterfat content is a factor equally 
important as that of weighing. Care should be taken to see that all 
glassware used in this connection has been approved by the Department 
of Agriculture and Stock. All glassware passed by the Agricultural 
Chemist is marked indelibly with the DA\A stamp. In testing the 
cream care should be taken to see that the samples are taken correctly 
and treated prior to and during testing. The reading of the tests is 
important, for they operate in the same way as the weights. Reading 
the test above its correct percentage meang that the estimated butter 
is increased and the over-run decreased; while reading the test below 
its correct percentage means that the estimated butter is decreased and 
the over-run increased. 


Both these factors, weights and tests, can operate independently 
or together. For example, the weights may be raised or lowered and 
the test read correctly; or the test raised or lowered; or both weight 
and test may be recorded above or below the correct figure. Every 
change, whatever it is, will affect the over-run either one way or the 
other. Another aspect which has a considerable bearing on over-run 
is the generally accepted factory practice to weigh to the nearest pound 
and to read the test to the nearest percentage mark. 


In ordinary circumstances, it is claimed that this give and take 
system works sufficiently accurately and equitably for factory practice. 
Still there are possibilities that a set of cireumstances may operate 
under this system which may affect the over-run appreciably, but on 
the law of averages such occasions would be very rare. Therefore, 
provided that the system is carefully followed, the farmer need have 
no fear on this score, particularly as such a practice saves the factory 
from working in fractions, and as the farmer owns the factory, this 
.system is indirectly a saving to the farmer. In any ease, these factors 
do not affect the ultimate quantity of butter acually made, but merely 
influence the estimated quantity of butter obtainable, and this either 
raises or lowers the over-run, the value of which is eventually paid to 
the farmer. 


Another aspect of platform operations which may affect over-run 
is the loss of cream, which occurs after weighing. In such circumstances, 
it should be obvious that the quantity of butter estimated will not be 
realised because of the fact that, since weighing, a portion of the 
butter-fat has been lost, and is therefore not available for churning. 
Careless handling in this regard may even bring about an under-run. 
Here, as in the case of fat loss in buttermilk, is emphasised the need 
for care in respect of these particular operations. 


The Influence of Factory Processes. 


The next step in considering over-run is the actual manufacture 
and the factors involved are the process of churning, the composition 
of the butter and the loss of butter. 
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The first of these is principally of a technical nature and occurs 
through loss of butter-fat in the butter milk, which is influenced by the 
size of the grain and churning temperature. Other reasons can be 
given for this loss, and these include :— 


1. Some types of machinery used are liable to increase the normal 
loss of butter-fat; and 

2. The temperature of the cream, the capacity of the churn, and 
the condition of the equipment. 


These can be overcome only by practical work and experience, and 
the buttermaker learns the best temperature at which to churn and the 
quantity of cream to place in the churn to control this loss. However, 
it must be remembered that even these factors vary in different districts. 


The composition of the butter is an important factor in the manu- 
facture of the product and the over-run. There is a maximum and 
minimum range of moisture within which the buttermaker. must work, 
and this is the legal standard of 16 per cent. and the chart standard 
of 14 per cent. 


No butter can be exported or sold within Australia which contains 
more than 16 per cent. of moisture, and the buttermaker must, there- 
fore, not-exceed this quantity. With the fine control which can now 
be exercised by the buttermaker over the manufacturing process, the 
legal standard of 16 per cent. can-be exceeded appreciably and the 
over-run correspondingly increased. However, such an action on the 
part of a factory is unfair to the consumer, besides being a breach of 
the law. Salt has only a minor influence and assists to make the over- 
run, 

How Butter Loss Occurs. 


_ Loss of butter occurs through the machines used in cutting butter 
into pats and packing into boxes. There must always be some loss on 
the patting machines, but where care is exercised this is not a very 


important factor. The greatest loss takes place in packing bulk butter 
at the factory. 


The Commonwealth Government requires every box of butter 
exported to contain 56 Ib. 2 oz., and such butter is always taken into 
the manufacture figures of a factory at 56 lb.; therefore, all butter 
packed in excess of 56 Ib. 2 oz. is a direct loss and. reduces the -over-run, 
an unportant phase of factory management. 


In packing bulk butter for local gale a factory is only required to 
pack 56 Ib., and any butter over that weight is therefore a direct loss 
and reduces the over-run. Moreover, payment is only made for 56 lb. 
of butter and the purchaser gets something for nothing, although in 
reality, if he gives full weight to his customer, he cannot hope to get 
56 pats of 1 Ib. from 56 Ib. supplied to him in bulk. 


. An examination of the factors inyolved leads to the consideration 
of what the over-run paid by a factory should be. As pointed out 
Previously, the method employed in registering weights and tests may 
ee see a cause slight variations. Salt also is infinitesimal, and 
‘ eee a \tems might be set down as yielding approximately 1 per 

ee while moisture, if kept within the legal margin, should at most 
adc masa 2 per cent., giving in all a maximum of 3 per cent., which 
might be regarded as the standard over-run of an efficiently run factory. 
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No supplier can expect to get the full value of the weight and 
test of the cream and a high percentage of over-run, nor can the factory 
pay him a high percentage. if the operations are carried out on a 
practical and equitable basis. 

It should then be obvious that if all the operations at the factory 
are faithfully carried out, the over-run should be kept at a fairly 
uniform figure. . 

High over-run is evidence of either lax methods at the factory, or 


that the factory has manufactured a butter which does not comply with — 


the legal standards set down by the Dairy Produce Acts. 


Summary. 

To summarise the position over-run depends on the following 
factors :— 
Efficient and correct weighing and testing of cream; 
No avoidable loss of cream ; 
‘Correct churning methods; 
Composition of the butter being within the legal standards; and 
‘No undue loss of butter through careless handling or weighing. 


—— i o —_—___. 


DAIRY INDUSTRY POSSIBILITIES. 
Thus an editorial in the Brisbane ‘‘Telegraph’?: 


“Tt is the plain duty of Queenslanders engaged in primary production to make 
the very best of their opportunities, not only for their own personal benefit but also 
in justification of the national assistance which in one way and another is extended 
to so many branches of production. This generality applies with special force to 
the dairying industry, which owes so much to the people of Australia in consenting 
to stabilised prices, and which in this State, and, we fear, in large part of the rest 
of Australia, is conducted with a minimum of regard for scientific aids and mathods. 
Recent remarks in these columns on the subject of the relative neglect of herd- 
testing in Queensland have received valuable endorsement from the Minister for 

' Agriculture, Mr. Bulcock, and with his reputation for thoroughness one is encouraged 
to hope that he will pass on from words to definite action towards the further 
stirring of the dairy farmers to a better appreciation of their responsibilities. 

“Official returns have made it obvious that the generality of herds are of anything 
but a satisfactory character, with the consequence that the average butter-fat yield 
is far below the legitimate expectation as based on actual results where systematic 
herd-testing for the culling of poor-quality beasts is practised. Unfortunately, the 
testing in this State is confined to a few herds, and those probably among the best, 
for it is the most enterprising farmers who are anxious to submit their herds to 
the test, but even the records so obtained disclose a substantial yield below the 


modest average set up by the Department of Agriculture as easily-attainable. Asa 


matter of cold figures it should be possible to get a return of.50 more Ib. of butter- 
fat per beast than is now recorded in Queensland, and that figure multiplied by the 


approximate number of dairy cows in milk—730,000—would give the dairy farmers i 


an improvement worth more than one and three-quarter million pounds sterling per 
annum, assuming butter-fat to be worth 1s, a lb. 


‘ “*At present the farmers are deliberately throwing away that material adyantage 
by retaining. beasts which are uneconomic. Many of them are not worth their keep, 
and others could be brought into better productiveness by attention to pasturages 
which periodical testing of the cows would show to be necessary and expedient, ‘The 
prodigality of Nature in this favoured State has been partly to blame for the 


indifference shown towards measures of betterment which other countries and States 


have more wisely adopted. The neglect af those measures here is a folly reflecting 
not alone on the farmers but upon the whole community which is bolstering an 
industry that could be, and ought to be, worked more profitably and efficiently. 
Consistent campaigning by the Department of Agriculture should have an appreciable 
effect in awakening a largely increased number of dairy farmers to the clear duty 
which rests upon them to maintain a higher standard of produetion,’? 


| 
| 
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THE ENDLESS WIRE SYSTEM FOR BANANA PLANTATIONS. 


The use of the endless wire system for transporting bunches of 
bananas from the plantation to the packing shed means a saying of 
much time and hard work for the banana-grower. The use of the system 


need not necessarily be confined to banana plantations; any hillside 
orchardist will find it a great convenience. 


Briefly, the idea of the system is to despatch the fruit from a central 
point in the plantation on carriers which run on carrier wires to the 
packing shed. The carriers are attached to an endless wire running 
round grooved wheels at each end of the system. The carriers are placed 


in such a way that as one is sent to the packing shed with its bunches 
the second carrier is returned uphill for its load. 


The system is not difficult to instal. One of the chief things is to 
see that the structure is strongly built. A steep grade does not uN AgE Se 
sarily make the system impracticable, as the provision of a braking 
System serves to check the speed of the carriers. 


First a central part of the plantation must be selected as a des- 
patching point. This should be ‘conveniently situated so that bunches 
from surrounding parts of the plantation can be easily carried to it. 
From this site select a position at the bottom of the plantation for a 
receiving station. A suitable place is usually found on the top of a 
small rise, as this will give the wires greater height so that the bunches 
will not brush against the plants whilst they are in transit. This receiy- 
ing terminal should also be suitable for the building of a packing shed 
In order to save unnecessary handling of the fruit, and it should there- 
fore have easy access to a roadway. Difficulty may be experienced on 
some slopes in obtaining sufficient height for the wires. In such cases, 
a staging can be built at the despatching point and the terminal for 
the wires made higher up the hill, somewhat as shown (Plate 12), KER 
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Construction of the System. 

Reference to Plate 13 will explain the building of the system. The — 
main posts marked ‘‘A’’ at both top and bottom terminals must be solid 
and about 12 feet long. They require to be firmly fixed in the ground, ~ 
at least 4 feet deep and preferably 5 feet, and should be well braced. — 
In Plate 13 the posts at the despatching end are shown anchored to a — 
convenient stump for additional strength. The distance between the — 
posts at each terminal may be about 6 or 8 feet. 


“TERMINAL 
Fok WIRES 


earRieR READY 
for )oAOING. 


PuatE 12, 


About 6 inches from the top bore inch diameter holes through each — 
of the posts for the carrier wires (‘‘B’’). The holes in the posts at the — 
top end should be inclined downhill and those through the bottom posts — 
inclined uphill so that the wires when strained will not kink at the — 
entrance to the holes. <A straight pull also makes it easier to strain the — 
wires, which should be drawn as tightly as possible. To do this, tie the — 
wires firmly round the posts at the sending end, and at the receiving — 
terminal wind the slack of the wires round good strong rollers (‘‘G’’). 
If wooden rollers are used, they should be made of tough cross-grained 
timber, 4 inches in diameter, clear of sap. Straight-grained timber is 
liable to split and is not capable of carrying the load. Iron levers 3 inch 
to 1 inch diameter (‘‘D’’) passed through holes bored at right angles to 
one another in the ends of the rollers will give a good purchase and enable 
the wires to be tightly strained. For the carrier wires, heavy 10 by 12. 
gauge oval steel wire-is sold specially for the purpose. This wire has @— 
breaking strain of 2,140 lb. and is suitable for all ordinary distances — 
up to approximately 600 yards. Some systems in use are a mile long; — 
but heavier wires are required for these. , 


_ For the endless wire (‘‘K’’) 12 by 14 gauge steel wire is generally | 
used. This runs round grooved wheels fixed at each terminal. 


Posts marked ‘‘H’’ are sunk and well braced at the receiving — 
terminal. If a good anchorage such as a stump is not available at the i 
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Puate 13. 
Endless Wiring System for Bananas. 
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despatching end, similar posts should be erected: there also. Cross 
bearers (“‘F’’) made of 4 by 3 inch hardwood to carry the wheels are 
then bolted across the posts. Care is necessary in fixing the bearers, as in 
order to prevent the wire running off the wheels they must be tilted 
slightly, the wheel at the top being inclined downhill and that at the 
bottom uphill. In Plate 13 it will be noted that at the sending terminal 
the top bearer is placed across the front of the posts and the posts are 
checked out to allow the bottom edge of the bearer to be completely 
housed in the posts. The lower bearer is placed across the back of the 
posts, and in this case the posts are checked out so that the top edge — 
of the bearer is completely housed. <A piece of solid hardwood is next 
bolted to the top of the bottom bearer to form a small platform (‘‘G@’’), 
so that when a hole for the axle of the wheel is bored through the top 
bearer the auger will continue on and bore a corresponding hole in the 
platform for the other end of the axle. The wheel, when fitted, will 
then be inclined towards the wheel at the bottom terminal, where a 
similar procedure is followed to tilt the wheel uphill. Old motor cyele 
or motor car wheels serve the purpose very well and may be obtained 
at any car wreckers for a few shillings each. 


The endless wire, when fitted, should be fairly tight, otherwise it will 
tend to run off the wheels. The approximate length required should be 
measured and run round one of the wheels whilst the latter is in posi- 
tion, and tied with a piece of tie wire to prevent it slipping off. The 
other wheel should then be lifted out of its platform and brought forward 
several feet. The wire should then be placed around it, and the two 
ends tied. The tie should be strongly made.. The wheel is next drawn 
back to its correct position on the platform, and the axle inserted to hold 
it in its place. The use of a Spanish windlass made with a rope and 
two or three pulley blocks is an easy way of drawing the wheel back into 
place. If facilities for making a Spanish windlass are not available, the 
wheel with the endless wire tied on may be strained through a post fixed 
behind the terminal posts (‘‘H’’) in the same manner as the carrier wires 
are strained. If the wire is still not tight enough, the join will have to 
be broken, the wire shortened, and the work done again. 


Construction of Carriers. 


The frames of the carriers (‘‘H’’) are constructed from pieces of 
hardwood measuring about 4 feet long by 3 by 1 inches. Holes are bored 
for the hooks, as shown, from which to hang the bunches. The pulleys 
(“‘T’’) can be made by a good blacksmith. The pulley frame is usually 
13 by + inches iron bent as shown. Through the bottom a #-inch hole is 
bored for a bolt to fasten the pulley to the carrier. A second 3-inch hole 
is bored through the two sides for a steel bolt to serve as an axle for the 
pulley wheel, which can be an ordinary grooved wheel of about 2 inches 
diameter. The pulley wheels should be kept frequently and liberally 
oiled. A small hole bored through the pulley wheel above the axle bolt 
will be found of considerable benefit. The pulley frame is partially 
housed in the wooden frame of the carrier, as shown, by mortising out a 
piece of the wood and then bolting right through. At the end of the 
carrier a hook to which to tie the tail rope (‘‘J’’) is screwed in, The 
carrier is fitted on the wire (‘‘B’’) by removing the axles for the pulley 
wheels, fitting the wire in the pulley frames, and then replacing the 
wheels.” The tail ropes should be long enough to allow for a sag in the 
carrier wires when carrying a load, and they should be firmly fastened 
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with the wire to the endless wire to prevent it slipping. Also, if one tail 
rope is tied to the join in the endless wire, the latter will not be required 
to run round the wheels, and the tie will therefore not cause any obstruc- 
tion. It is also a good idea to fit a swivel in the tail rope, near where it 
is tied to the endless wire, to prevent the tail rope from twisting round 
it. At the bottom terminal of each of the carrier wires, a piece of wood 
(“L’’) about 2 feet long wired on will act as a stop to hold the carrier 
when it arrives with its bunches, and prevent it from bumping the posts 
and bruising the fruit. 
The Brake. 


The brake is made from a piece of solid hardwood fashioned with a 
handle like an elongated cricket bat. It should be loosely fastened with 
a long bolt to one of the bottom posts at the point ‘‘N.’’? For extra 
Strength a piece of iron (‘‘M’’) may be bolted through the post to form a 
D, through which the brake is inserted. The brake should be only loosely 
bolted, as it must be capable of being moved forwards and backwards, 
according as it is pressed against the wheel to check its speed or released 
to allow the wheel to spin faster. A piece of leather (‘‘P’’) tacked to the 


face of the brake where it comes into contact with the wheel will increase 
its efficiency and reduce friction. 


——— — 2 0 —__. 


SOME TROPICAL FRUITS. 


5. THE JACK FRUIT. 
By S. E. STEPHENS, Northern Instructor in Fruit Culture. 


KNOWN botanically as Artocarpus integrifolia or A. integra, the 

Jack fruit is a close relative of the Bread fruit, the subject of 
last month’s article. Whilst the Bread fruit is strictly tropical in its 
requirements, however, the Jack fruit is much less exacting and will 
grow under conditions which would be fatal to the Bread fruit. 


The tree is a large and handsome one reaching a height of 50 to 
70 feet. Foliage is dense, the leaves being deep green, leathery and 
glossy. Its fruit are probably the largest known, and individual speci- 
mens have been reported to weigh up to 1 ewt. This is probably some- 
what of an exaggeration however; a closer estimate would be 40 to 50 
lb. Even at this weight the fruit is a large one. 


The tree is a native of the mountainous districts of India and the 
Malayan archipelago, but it is now widely distributed throughout the 
tropical regions of the globe. It is fairly plentiful in North Queens- 
land, chiefly in old gardens, and is often to be found as one of the few 
Surviving trees in abandoned gardens over-run with lantana. Even 
under such trying conditions the trees are usually healthy and fruitful. 


The Jack fruit is usually raised from seed which, when planted 
fresh from the fruit, germinate readily. The trees make rapid growth, 
a height of about 20 feet being reached within five or six years. The 
first crop of fruit is produced at about five years old. At this age the 
fruit is produced on fairly. long thick stalks growing from spurs on 
the main branches. As the trees become older the fruit~are produced 
directly from the main. branches and later from the trunk: On yery 
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old trees the fruit is reported to form on the roots, its presence being 


discovered by the cracking of the soil above it. This cropping habit — 
has not yet been observed in Queensland, possible because our trees — 
have not reached sufficient age. Fruit borne on the roots is reported — 


to be of finer flavour than that borne on the branches. 


The fruit is oblong to oval in shape, sometimes up to 2 feet in 
length, although 12 to 18 inches is the usual size. The skin is covered 
with short, hard-pointed studs. In colour it is pale green in young 
fruit, changing to yellow and finally to brownish yellow as it ripens. 
The flesh is divided into numerous small segments, each consisting of 
a seed surrounded with pulp which possesses a strong pungent odour. 
Those accustomed to it regard the pulp as possessing a very fine flavour, 
but the strong smell deters most people, and many who overcome the 
odour find the flavour too spicy. Besides being used fresh the fruit 
is preserved and dried. The seed may be used as well as the flesh. 
These are either boiled, or roasted like chestnuts. The season of 
ripening of the fruit extends oyer several months during the summer 
and autumn. 

Although no propagation work has been done, several distinct 
races are known and recognised. The most clearly defined are a firm 
fruited race and a soft skinned one. In Asiatie countries the former 
of these is the most favourably regarded. In Queensland, trees of three 
types of foliage have come under the notice of the writer, one with 


long narrow leaves, another with broad oval leaves of a darker green, 


and a third with lobed leaves. Fruit of the-first two named have been 


observed, but up to the present not those of the third. The first has — 
u larger fruit more fleshy and juicy than the second, which possesses. 


more seeds and drier flesh. 


For best results the Jack fruit should be grown on rich deep soil, 
and should receive abundant moisture. Good drainage is necessary, 
however. Very little cultural attention is needed once the trees are 
_well established. They withstand fairly cool weather without injury, 
but should be grown in situations free from frost. Trees grown in 
cool climates, however, are said to produce fruit of inferior quality. 


Gn 


THE FRUIT INDUSTRY IN THE NORTH. 


The Director of Fruit Culture (Mr. H. Barnes) has made available 
a summary of the report of the Instructor in Fruit Packing (Mr, J, H. 
Gregory) on a recent visit to North Queensland Fruitgrowing Districts. 


HE districts visited were—Ambrose, Yarwun, Targinni (tomatoes 
and papaws); Rockhampton Centres, Yeppoon, Tanby, Byfield, 
Bondoola (citrus, pineapples, tomatoes, and papaws) ; Gracemere (pine- 
apples) ; Nankin (citrus) ; Bowen (mangoes, pineapples, and tomatoes) ; 
Townsville and Magnetic Island (pineapples, mangoes, papaws, and 
citrus). 
All these district were suffering severely from the prolonged dry 
spell, the conditions becoming worse the farther north one went. 


The first district visited was the Yarwun-Ambrose-Targinni area, 


where a demonstration of packing was held at Machine Creek, Ambrose, 
on the property of Mr. Anderson. Local growers who attended showed 
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much interest. Advantage was also taken by the Head Teacher of the 
local school of an invitation extended to him to bring along the whole 
school of about forty pupils: Unfortunately, the dry weather made it. 
difficult to obtain sufficient fruit for a large demonstration. Papaw 
growers were visited and the inadvisability of marketing green papaws 
and tomatoes stressed. ; 


At Rockhampton the C.O.D. section was visited and inspections - 
made, Mr. S. McCullough, Manager of the Section, being very helpful. 
An examination of the retail fruit shops showed that the best fruits 
displayed were oranges and apples. ' Tomatoes: on the C.O.D. section 
and in the shops suffered from immaturity, quite large percentages of 
waste from this cause being apparent. 


PLATE 14, 
Pineapple plantation, Horseshoe Bay, Magnetie Island, North Queensland. 


At Bowen growers were, owing to the lack of rain, in a difficult 
position. The tomato crop was nearing completion for this year. ant 
first consignment of mangoes was harvested on the day of my arrival. 


The mangoes were shedding heavily, and there is every prospect of 
only a light crop being marketed. ' 


The country around Townsville is perhaps the driest I have ever 
seen. In the company of Mr. Todd, local Fruit Inspector, I visited the 
fruit agents and gave a demonstration of packing at the Townsville 
Fruit Exchange. The pack of the fruit from the north beyond Towns- 
ville was poor, and agents stated that it was more satisfactory to handle 
Southern fruit than that from North Queensland. Packing instruction 
appears to be very necessary for growers north of Townsville. 


The fruit shops, which mostly appear to be owned by Chinese, were 
displaying fruit of somewhat better quality than those in Bowen, 
Rockhampton, or Yeppoon, though there appeared to me to be a 
tendency to overcharge for the tropical fruits, mangoes, common yariety, 


being 14d. each, better class 24d. each, small papaws 9d., granadillas 
ls. 3d. for small fruit. 
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Fruitgrowing on Magnetic Island is confined to two areas, Horse- 
shoe Bay and Nellie Bay (Mandalay). Pineapples, mangoes, papaws, 
and small quantities of citrus are the fruits at present grown. The 
output of pines from the Horseshoe Bay area is approximately 15,000 
cases, 10,000 cases of which are marketed on distant markets. The largest 
shipment sent last season consisting of 1,500 cases. The shipping 
service is confined to one boat a week, departing on Tuesdays at 3.45 
p.m., making it necessary for all fruit to be loaded within three hours. 
Loading is done by the growers from the small jetty with the assistance 
of a small trolley on rails which runs a length of about 600 feet over 
the sandhills on the foreshore. I am informed that a road across the 
sandhills to the jetty is contemplated. This road should be of assistance. 


Puate 15. 
4 mango plantation, Nellie Bay, Magnetic Island, North Queensland. 


* 


Both rough and smooth leaf pines are grown. Considerable diffi- 
culty is experienced in keeping the smooth leaf pines small enough for 
the popular sizes on the market. The present practice is to grow roughs 
and to replant with smooths in an effort to keep the fruit small. Interest 
is being evinced in the use of artificial fertilizers. Demonstrations of 
various packs were given, although the fullest advantage could not be 
taken when demonstrating owing to a shortage of fruit, the harvesting 
season being somewhat late, due possibly to the long period of dry 
weather experienced this spring. The rainfall this season is said to 
be the lightest in the experience of most of the growers. 


Investigation showed that it was quite often the practice to harvest 
and pack the fruit in the field without attempting any method of cooling 
before packing. Often the fruit for the South was packed without 
padding material being used to protect it. The necessity for cooling 
and using satisfactory packing materials was stressed. After packing 
the fruit is carted and stacked on the jetty or at the head of the jetty 
tramway, being exposed to the summer heat for, in some eases, as long 
as two days, fruit being placed there on Sunday for loading on Tuesday. 
From this it can be seen that there is a great risk of damage to the 
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; ‘ PLATE 16. 
Granadillas, Nellie Bay, Magnetic. Island, North Queensland. 


fruit. Two days of excessive summer heat would be as detrimental to 
it as six days of transit in the boat. Further, the heating of the fruit 
before it is stowed causes a retention of heat in the hold. It is strongly 
recommended that a shed be placed at the jetty. Unless this is done 
all the benefits of the best packing possible will be minimised, as the 
heating of the fruit will cause excessive shrinkage and ripening in 
transit to distant markets. There is still plenty of room for an extension 
of the industry at Horseshoe Bay. The soil, which is of a loose granite 
nature, is easily worked. 


PLATE 17, 
Pineapples, Horseshoe Bay, Magnetic Island, North Queensland. 
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Papaws are apparently a profitable crop. The quality of the fruit 
this season was-to some extent affected by the prevailing dry weather, 
some. fruit showing a type of granulation in the flesh and a lack of 
juice. Notwithstanding this, the flavour of the fruit was excellent. 
Retail prices were 9d. for fruit running twenty to the case. 


The crop of mangoes was suffering greatly from dry weather and 
the fruit was dropping everywhere. No large fruit was seen. 
Growers were interested in the prospects of distant Southern markets 
and many keen inquiries were made about market prospects and packing. 


Some excellent specimens of granadillas were seen on different 
parts of the island. There should be no reason why with careful pack- 
ing this type cf fruit should not be sent to Brisbane markets where a 
ready sale awaits it. 

In summing up, one cannot but be impressed by the eagerness of 
the growers visited to increase their knowledge. The request was 
repeatedly made for a further visit in May, June, or July next season 
to enable citrus and winter crops of pineapples to be dealt with. 


Fruit and Vegetable Country Distribution Scheme. 


Among the people met with during my visit to northern districts 
was a resident who came from a district nearly 200 miles from Towns- 
ville. This resident had procured fruit under the Fruit and Vegetable 
Distribution Scheme initiated by the Minister for Agriculture. In 
answer to questions as to the benefits and shortcomings he expressed 
the following opinion :— 

The scheme was of great assistance. Vegetables were all good, 
citrus fruit from Palmwoods was of quite fair quality, deciduous fruits 
and grapes direct from Stanthorpe and pineapples from Magnetie 
Island were excellent. 


EXPIRED SUBSCRIPTIONS. 


A yery large number of subscriptions to the Journal expired in 
Gecember, and have not been renewed. A further large number 
‘expires with this issue. 


Subscribers whose term has expired have been continued on our 
mailing list, and a yellow wrapper on this month’s Journal (January) 
is an indication that their subscriptions are now due. 


_ Address renewals without delay to the Under Secretary, Depart- 
ment of Agriculture and Stock, Brisbane. 
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PLATE 19, 
Mr. J. D. STORY, L.8.0., Public Service Commissioner, 


[Block by courtesy of ‘‘The State Service.’’ 
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PUBLIC SERVICE COMMISSIONER. 
PREMIER’S TRIBUTE. 


Subjoined is an interesting excerpt from ‘‘Hansard’’ containing a fine 
tribute to the Public Service Commissioner, Mr. J. D. Story, LS.0., by the 
Premier, Hon. W. Forgan Smith, LL.D.:— 


‘‘The Leader of the Opposition and the member who has just resumed 
his seat did well to speak as they have done concerning the Public Service 
Commissioner, There is no doubt at all that Mr. Story and his staff are 
very valuable servants to the Government, and, through the Government, to 
the people. Mr, Story is a man of extraordinary mental power. In 
addition, he is able to concentrate on a vast amount of work. Like the 
Leader of the Opposition, I have often suggested to Mr. Story that he 
should not work so intensely. No one could be more assiduous in his duties 
than he is, and his efforts on behalf of the State have been very valuable 
Mdeed. When he was Under Secretary for Public Instruction he did a very 
Sreat deal to build up the educational system in Queensland, and many 
Senerations of people in this State have enjoyed the advantage of the 
System which he was responsible for instituting. My, Story is much more 
than a Publie Service Commissioner. If he confined himself to the duties 
of a Public Service Commissioner alone he would have a much easier time 
than he has, but he does special work for the Government in making investi- 
Sations and reports that have been invaluable in many ways. In addition 
to that, he looks after the Government’s interests on the Senate of the 

niversity, his association with which has been of tremendous benefit to 
that Institution. .... Mr. Story’s services are valuable, and we cannot 


Public servant like him. The term ‘public servant,’ used in its fullest 
Sense, is the term that properly describes this officer.’’ 
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THE relief rains received from 4th to 7th December throughout the 

southern agricultural areas were of considerable benefit to dairy 
men, many of whom had been obliged to revert to hand feeding. ‘The 
scattered storms subsequently received in the coastal areas south of 
Mackay and on the Downs have assisted to revive pastures and summer 
growing crops. The rains were generally too late to be of assistance to 
early sown maize, the greater portion of which was therefore utilise 
for fodder purposes. The year 1935 will be recorded as one of th 
hardest experienced by both farmer and grazier, as the rainfall ha 
been considerably under average throughout the State. 


Wheat. 


Harvesting was generally completed under favourable conditions, — 
resulting in a high quality product, only a small proportion being — 
classified as feed. Deliveries have exceeded expectations, being in th 
vicinity of 3,000,000 bushels, amply demonstrating the remarkable — 
recuperative powers of the wheat plant and its ability to utilise the 
limited supplies of available soil moisture. Some excellent individual — 
yields have been recorded by many progressive growers, who have lost _ 
no time in gathering the crop and commencing ploughing operations 
in preparation for the 1936 sowing. It is reported that Mr. F. W. von 
Pein harvested 6,300 bags (averaging 124 bags per acre) in five days 
utilising five tractor drawn header-harvesters. This is typical of the — 
methods in vogue in the Pittsworth and Dalby districts where extensive q 
individual areas are the rule. The season recently experienced clearly 
indicates the great advantages gained by the early ploughing and 
preparation of the soil resulting in increased moisture conservation, as 
a result of which farmers are frequently able to make successful seasonal 
sowings, despite the absence of adequate May and June rains, The 
flour tax is to be continued until 30th June next, and in the absence of 
any change in marketing conditions, the first advance payment to 
growers has already been posted. 
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Tobacco. 


The final auction sale of the year was held by Dalgety and Co. 
on the 28th November, and although with the exception of a few choice: 
lines the lots submitted comprised late season’s leaf, good clearance: 
was effected. 

In reviewing the marketing of the 1934-35 crop too much stress. 
cannot be laid upon the fact that there is still a large percentage of 
growers who are evidently not aware that they are losing money by 
not paying strict attention to this section of the industry. Inspections: 
during the past series of sales have disclosed many faults in grading, 
amongst which the following were the most noticeable :— 


Varying length of the leaf in the hands, too many leaves in the: 
hands, different quality leaf used for wrapping the butts, careless tying 
and tying too deep down the hands. Correctly graded leaf is often 
found to be baled irregularly resulting in a mixed package thereby — 
prejudicing the sale of the better quality leaf offered. Incorrect packing 
of bales is another fault to be avoided. The butts of the hands should 
be packed towards the top and the bottom of the bale in neat even 
layers and not across the package. Bales are handled on end and when 
packed crosswise the leaf is liable to suffer damage in transit with 
subsequent loss in value. 


The current season’s operations are now in full swing and in the 
Texas-Inglewood district planting out is completed. The success 
achieved in Mackay-Sarina district last season by later planting has. 
so influenced growers that very little planting out will take place before 
February. 


The Bowen and Townsville districts are still suffering from lack 
of rainfall. Conditions in those areas are so bad that, unless good falls 
of rain are experienced at an early date, with the exception of a few — 
irrigated areas, no tobacco will be planted. It is worth recording that 
from the Ist July until the middle of December, Townsville has received — 
only fifteen points of rain. Mareeba and Dimbulah have fared slightly 
better, but rain is now urgently required. 


Mould has caused severe damage to seed-beds at Mareeba, while 
it is apparent on the lower leaves of crops at Texas. However, other 
areas have experienced little trouble from this scourge. 


Sugar. ‘ 


Conditions favourable for crop growth have been experienced in 
the areas from Tully North, but all cane districts from Ingham to — 
‘Mackay are urgently in need of heavy rains. The Southern areas were 
favoured with beneficial rains early in the month. ‘These arrived in 
time to revive the crop which had been seriously checked in growth. — 
_ The mills have, with the exception of Tully and Mourilyan, completed — 
their harvest, with generally satisfactory results. The present forecast | 
shows that approximately 608,000 tons of sugar will be produced im — 
Queensland for the 1935 season. 


Cotton. : 


During the early part of the month dry conditions prevailed 
throughout the cotton belt, until the 4th, when between that date and 
the 9th, and again on the 15th and 16th, very useful precipitations were 
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tecorded over most of the cotton areas, with the exception of the Callide. 
n this district rainfalls of less than an inch were generally recorded. 
his will only give temporary relief, more being required, especially 
or hew scrub burnt areas, 


‘ This should result in a good development of growth, together with 
Ae aes of squares, and in the early planted cotton the development 
bolls, and will allow of some late planting of cotton being effected. 


PLATE 21. 
An irrigated cane field, Burdekin Delta, North Queensland. 


u 


Owi ay =. Bet po: 
an excl to the generally dry conditions prevailing after germination 
fcr deep rooting system has been established, which should 
hot dry plants to withstand, to a much greater extent, any future 
Spells which may occur. 


Hi 


[Photo. by courtesy of ‘‘The Telegraph,’’ Brisbane. 
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Insect pests, other than those attacking cotton in the seedling i 
stage, have not been severe. One of the boll worms has been responsible 
in some fields for a certain amount of terminal loss. 


General. 


Early sown sudan grass and sorghum crops have responded t 
the December rains and will provide good feed, illustrating their ability 
to withstand a prolonged dry spell.- With the exception of som! 
favoured southern coastal areas, the early potato crop was generally 
failure. However, the main planting in January and February 
usually more productive, owing to the more reliable nature of the 
autumn rains. At the time of writing extremely dry conditions still 
prevail in the Townsville district where serious stock losses hav 
occurred, and the residents are faced with a shortage of water supplies: 
Naturally only those farmers having irrigation facilities are able 
carry on with the seasonal establishment of tobacco and other crops. 


During the year 1934-35 Great Britain absorbed 56.26 per cen 
of Australia’s total exports. Apart from. the United Kingdom, 
Australia’s best customer was Japan, followed by Belgium, France, 
New Zealand, United States of America, China, and Germany. Britis 
countries supplied 59.90 per cent. of Australia’s imports during 
similar period. The United States of America, Japan, and the Nethe 
lands East Indies, respectively secured the bulk of the remaining trad 


PuaTE 22, 
A view on the Russell River showing the Graham Range. 
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AGRICULTURAL RESEARCH. 


APPOINTMENT OF PROFESSOR GODDARD. 


Professor E, J. Goddard, Dean of the Faculty of Agriculture within 
the University of Queensland, and Professor of Biology, has joined the 
Department of Agriculture and Stock for twelve months to take charge 
of a scheme for the reorganisation, extension, and co-ordination of research 
activities relating to agricultural and veterinary science. The Senate of 
the University has made Professor Goddard available for the work and 
the Government has approved his appointment as from the beginning of 
January. Professor Goddard will retain his association with the University, 
and this connection will offer special advantages in facilitating co-ordina- 
tion of researches and in the directing of students in their training for 
special branches of agricultural science. 


PLATE 24. 
Professor E. J. GODDARD, D.Sc., Dean of the Faculty of Agriculture 
within the University of Queensland. 
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The Minister for Agriculture and Stock (Mr. Frank W. Buleock) in 
announcing the appointment of Professor Goddard stated that although 
the initial term was twelve months, extensions might be made from time 
to time. Two years ago a conference of Ministers of Agriculture had 
agreed that research should be undertaken into the nature of the problems 
confronting each State, instead of each State continuing to work on 
various important and unimportant problems. The idea was that there 
should be co-ordination between the agricultural research services of 
Australia. One of Professor Goddard’s primary duties would be to 
investigate the incidence of researches and try to eliminate overlapping. 
Few eminent technicians were available in agriculture and, therefore, their 
services must be used to the best advantage. The need for co-ordination 
is realised when attention is drawn to the various factors that may operate 
in an agricultural problem. We must utilise in that connection all the 
available man power represented in the Department and other institutions 
such as the University. The position is made more evident still when we 
view the possibilities of co-operation with the activities of the Common- 
wealth Council of Scientific and Industrial Research and the other 
Australian States. , 


Agricultural research was so far advanced to-day that definite planning 
was necessary. Professor Goddard, with the heads of the scientific branches 
and the Minister himself, would try to map out a comprehensive programme 
extending over a number of years. The agricultural possibilities of North 
Queensland would eall for special consideration. The Bureau of Tropical 
Agriculture was being established at South Johnstone, and it would be 
possible to lay down a considered programme so that new avenues of 
agriculture might be economically exploited. 


Experimental work was of major importance, and by the co-ordination 
of the department’s activities, sustained research would be possible. 
Professor Goddard’s advent to the department would afford much closer 
union between the educational and official sides. He hoped the professor 
would find time to interest himself in the careers of the younger men. Not 
the least important of his duties would be to determine the amount of train- 


me the department might be prepared to make available for various junior 
officers. 


As part of the scheme a new research branch has been created in the 
epartment of Agriculture, The Minister, in announcing this fact recently, 
said the branch must become one of the most important under his control. 
Three outstanding officers had been appointed, and additional appoint- 
ments would be made from time to time. Mr. R. E. Soutter, wheat breeder, 
ee hecome agricultural research officer in wheat and maize; Mr. L. uae 
andelson, who had recently been studying abroad, had been appointe 
Ae pathologist; and Mr, Atherton, entomologist stationed at Atherton, 
had also been seconded for special work, The branch would deal with the 


pe application of research work, and every facility would be provided 
or it, ; Ti : 


Professor Goddard is a graduate of the University of Sydney where 
he obtained the degrees of Bachelor of Arts and Doctor of Science. After 
graduating he served on the staff of the Department’ of Biology, Sydney 

niversity, for a number of years, and in 1907 was appointed Macleay 
Research Fellow of the Linnean Society of New South Wales. He vacated 
the fellowship in 1910 on his appointment to a Professorship at the 
University of Stellenbosch, South Africa, He relinquished that posiget 
the end of 1922 on his appointment to the Professorship of Biology at 
the University of Queensland. He has been associated with numerous and 
varied biological researches during the past thirty years, and has given 
Special attention to agricultural problems since coming to Queensland. He 
as been closely associated with the creation of the Faculties of Agriculture 
sae of Veterinary Science at the University of Queensland. As a member 
°* the Commonwealth Couneil for Scientific and Industrial Research he 
Sm close touch with the research activities of that organisation. 


[1 Jan., 1986. 


QUEENSLAND AGRICULTURAL JOURNAL. 


~ 


84 


AOIATTIFL JO rousyoyry S,Assngy 


tBlotoA0g ofAjreg 
Iopuyploy AIAUIy 


uyeqyaryy e3a[0) 


Jopuesaq episuing. 
Japuyploy AAUITH 


O[VAsonIg JO voqtiaA soaId1oysvyq | 
9jeAvonig JO soqli9 xX sderdIo4sey]q | 


gjeAoonig JO doqIIeX soo[dIoyseyy | 
aTBPI[H FO O[GON Woppoyy 


SNSIV suvyzV “49 | 


JEUOAY Jo vonsge 


query proyureys | 


g[vayVo JO opi surreyy 


‘arg 


fo oe aa oe a Awopeyye 'sqroqoy “¢ “H oe 


SS8-186 G-G8L [ 
$96-92 99-216'F 5 - te uUMOSOUIAG ‘AQITM “SAL | 7” 
10778) 
88-LFS $0-FS0'F QBa][0D puv [OoyoY, YSIH [eINyNOUSy puvjsusenh | ** 
: 107785) 
GLE-E8S R0-222°F ‘ABo][OD puv, og YFP [ving[NoWs y purvjsuveny 
10-486 G-EE86S er = My a sIap] UD ‘AopeH-yH | ** 


“aT OSG GUVANVIS “(SUVAaX FZ UAGNA) SUVAA GF ‘MOINDE 


gse90s | gagos'a {°° * - AMU[IOAUT “BUNOX “A “9 | ** 
"aT 09G GUVANVIg ‘(SHVaA $6 YMAO) SUVAA S “MOINAS 
S6L:E1E | sg-990.9 | °° cab a ** MvpIoAuy “Sun0x “A “| ** 
‘dT 01% GUVANVLG “(SUVaA FE UAANA) suvaA g “NOINOE 
61T-86E 2-889 | °° te aK. "*  MUPIOUAT “BUNOX “AL Pi 
FCG-CEF | Gz-661'2 }°* a “*  pIOFMBIO ‘SUIRITTEM “W puew spe | ** 
‘dT OGE GUVANYIS ‘(SUVTA G UAAO) MOD AUALVIT 
“XUSUae 
686-3cE J -se-sge.6 17° za Me ia viquiny “IqJON "9 Tj ** 
"ET 0GZ GUVANVIS “(SUVaX FG UAANA) SUVA Z “HOINA 
“NVISHIUA 
10778) 
960-818 1Z-686'8 | ‘eBoT109 pur fooyos UST A [eNOS y puvjsuoong | ** 
St lr CL-6c6°0T | °* 7 ¥i ay UI[OOIOO AA ‘eIOOW “df | ** 
‘dT 063 GUVANVES ‘(SUVaA FF UXAO) SUVAX § ‘AOINAG 
oze-sog | ¢0-9416 | °° a **  &[tdooroopuy “uvmo00p “T “TW | ** 
‘aT OIG GUVaNVIS “(SUVaA FF UAANO) SUVAA F “MOINAL $ 
LT-L9E 96-9866 | °° NPS a Dulssol9 yeog ‘Toqo\ “Hf |" 


“HT OG§ GUVANVIS ‘(SUVAA G UAAO) MOD AUALVIT 
‘SNUOHLUOHS VUUVMVTTE NVITVELSOV 


“qT “qT 


“qua *uorjonpoig *IOUMO 
1oz}N gL ATH 


ee SS a 


aia tapjoy jerourjed 
PICT Aorg MorauspH 


“* pug ABse9g a3e[0D 
“* Wea BsoY a5aT[0D 
UVIINOAV]Y ASTAUZTH) 
“+  AQuieq opissuvyT 
ms wig epissueyT 


AY dQ opissuey 
PIg [qT [Vp] [Hy 


Oyo, sundry ppysy 


pig Auuvriy sFo][0D 
yig Aouoy opiskuung 


. Ape'yT proyureys 


y Bpury of@ay TT 


“M09 JO oUIBNT 


‘<Kpowog —0[998D  UBISOL 
og oyut Aayue roy poytyen 


+(pozeqs ostaaoyjo ssorun sdep 12) GE6T <19q0190 Jo YJUOUT oy} Sump poyiduroo o1oA\ YOIyA IOF $ZABYo UoTONposd 


‘Aye100g 9T99RQ Aso Lr 


“OSNIGHOOHYH NOLLONGOUd 


‘Aqoloog ~UIOYJOYY VAIVALTTT Uviperysny jo syoog psoyY oYy Jo soysISoyy poouvapy 
b oavy YoryA yo0}g puL oNqInoIZy Jo quourzawdoq? oY} Jo Sdooyjo Aq peso} AT[VIOYJO S1oyloy puB SMO Jo 4SI'T 


1 Jan, 1936.] | QUEENSLAND AGRICULTURAL JOURNAL. 85 


AGRICULTURE ON THE AIR. . 
Radio Lectures on Rural Subjects. 

Arrangements have been completed with the Australian Broadcasting Commission 
potaeulte. Yegular delivery of further radio lectures from Stations 4QG Brisbane » 
and 4RK Rockhampton by officers of the Department of Agriculture and Stock. 

On Tuesday and Thursday of each week, as from the 7th January, 1936, a 
;l-minutes’ talk, commencing at 7.5 p.m., will be given on subjects of especial 
Interest to farmers. 


Following is the list of lectures for January, February, and March, 1936 :— 


SCHEDULE OF LECTURES 


BY OFFICERS OF THE DEPARTMENT OF AGRICULTURE AND STOCK, 
RADIO STATION 4QG, BRISBANE (AUSTRALIAN BROADCASTING 
__ COMMISSION), 
Tuesday, ‘th January, 1936.—‘‘'The Feftilizers Act of 1935,’’ by Mr. R. A. Taylor, 
= Inspector and Examiner, Fertilizers Branch. 
Thursday, Sth January, 1936.—‘‘The Dairy Produce Acts Amendment Act of 1935,’’ 
A by My. G. B. Gallwey, Inspector of Accounts, Dairy Branch. 
Tuesday, 14th January, 1936.—‘‘The Wheat and Wheat Products Act of 1935,’’ by 
7 Mx. L. Cain, Marketing Branch. 
hursday, 16th January, 1936.— ‘The Farmers’ Assistance (Debts Adjustment) 
ii Act of 1935,’? by Mr. A. Gray, Agricultural Bank. 
Tee 21st January, 1936.—‘‘ Farm Training for Boys,’? by Mr. J. A. Kerr. 
lursday, 23rd January, 1936.—‘‘The Value of Silage,’? by Mr. H. W. Ball, 
t Assistant Experimentalist. 
uesday, 28th January, 1936.— ‘Summertime Troubles with Cream,’? by Mr. O. 
Th St. J. Kent, Dairy Research Laboratory. } 
ursday, 30th January, 1936.—‘‘The Value of Late Cultivation of the Cotton 
iis Crop,’’ by Mr. W. G. Wells, Director of Cotton Culture. i 
lesday, 4th February, 1936.—‘Microbes in the Dairy,’’ by Mr. E. B. Rice, Dairy 
ay Research Laboratory, : 
lursday, 6th February, 1936.—‘ ‘Some Factors in the Control of Worm Parasites,’’ 
a by Dr. P. H.'S. Roberts, MSe., Entomologist. 
uesday, pth February, 1936.—‘‘ Fodder Trees,’? by Mr. C, T. White, Government 
, otanist, . ; 
Thursday, 13th February, 1936.—‘‘ Forwarding Cotton to the Ginnery,’’ by Mr. W. G. 
7 Wells, Director of Cotton Culture. by) 
uesday, 18th Pebruary, 1936.—‘‘ The Stock Foods Acts Amendment Act of 1935, 
ie by Mr. F. B, Coleman, Officer in Charge, Stock Foods Investigation Branch. 
Thursday, 20th February, 1936,—‘‘The Primary Producers’ Organisation and Mar- 
keting Acts Amendment Act of 1935,’? by Mr. L. Cain, Marketing Branch: 
25th February, 1936—‘‘The Agricultural Bank and Rural Assistance 
ih Boara,?? by Mr. A. Gray, Agricultural Bank. 3 

ursday, 27th February, 1936.—‘‘ Types of Barns and Methods of Curing Employed 
In South Africa,’’ by Mr. R. A. Tarrant, Instructor in eae 2 
8rd Mar 6 Disease Situation in Queensland and in 
a America, . : eae L. ie Marealaone B.Se.Agr., Assistant Plant Pathologist. 
hursday, 5th March, 1936,—‘"'The High Cost of Doing Nothing,’? by Mr. J. F. P, 

eid, Editor of Publications. 

10th March, 1936—‘‘'The Life History of the Honey Bee,’’ by Mr. Henry 
Th Hacker, F.R.E.S., Entomologist. 

utsday, 12th March, 1936.—‘‘The Pineapple Industry,’’ by Mr. H. Barnes, 
7 Director of Fruit Culture. *, 

esday, 17th March, 1936.—‘Observations on Western Pastures,’’? by Mr. 8. L, 
Everist, Assistant to Botanist. : miles 5 
¥; 19th March, 1936—‘‘The Composition of Milk and Cream,’’ by Mr. 
eA Burgess, Dairy Research Laboratory. : 
24th Mareh, 1936.—‘ Agriculttire in Other Countries,’’? by Mr. J. F. BF. 
Th, Reid, Editor of Publications. A, 
| ~fursday, 26th March, 1936.—‘‘Spraying Deciduous Fruits for Disease Control, 
mp y Mr. R. B, Morwood, M.Sc., Assistant Plant Pathologist. 

nsday, 31st March, 1936—‘Keeping Pigs Healthy,’? by Mr. L. A. Downey, 

Instructor in’ Pig Raising. 


‘Tuesday, 


‘Tuesday, 


Tuesday, 


‘Thursda 


Tuesday, 
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MR. HOOPER’S IMPENDING RETIREMENT. 
TRIBUTES IN PARLIAMENT. 


In the course of the discussion on the Departmental Estimates in the 
State Parliament, members on both sides of the Chamber referred to the’ 
impending retirement of Mr. S. S. Hooper, Accountant of the Department 
of Agriculture'and Stock, and paid high tributes to his zeal and capacity 
as a senior officer of the public service. Notable among the speakers was 
Mr. W. J. Copley, M.L.A., formerly an officer of Mr. Hooper’s branch, and 
following is the ‘‘Hansard’’ report of his remarks:— 


“‘T take this opportunity to pay a tribute to a man who this year will 
retire under the public service regulations. He will be a great loss to the 
public service. I refer to the accountant of the department, Mr. Hooper. 


PLATE 25, 
Mr. S. S. HOOPER, Accountant of the Department of Agriculture 
and Stock. 
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Mr. Hooper, who was transferred from the Commonwealth service, was first 
appointed to the department forty-three or forty-four years ago. For more 
than forty years he has each year attended the sittings of Parliament and 
assisted the Minister to pilot his Estimates through Committee. This is a 
Tecord that is not surpassed by any other accountant in the State, and is 
One that will bear comparison with a similar officer in any other State. 
Both the present Minister and an ex-Minister, the honourable member for 
Cooroora, told me they regarded Mr. Hooper—the Premier and the Public 
Service Commissioner also support their opinions—as a most valuable officer. 
I desire to pay a tribute to him for his services to the State. The account 
Section began with Mr. Hooper himself, but the staff has increased to 
twelve to fifteen officers under Mr. Hooper’s control. He has trained some 
very valuable officers for the publie service, and some of his former 
Subordinates now occupy important positions in our civic life. The Minister 
informs me—and I believe this is also a record—that for about ten years— 
with one exeeption—it has never been necessary for the department to incur 
unforeseen expenditure. That is a compliment to the officer who framed 
the Estimates of the department. I also understand from the Minister that 
a Hooper has never failed him in his public duties. . . . . Mr. Hooper will 
cave the publie service this year with the full knowledge that he enjoys the 
Confidence of all those with whom he has come in contact. He enjoys the 
confidence of the Minister and his fellow-officers. He has a very fine record, 
and he leaves an excellent organisation for his successor.’’. 


TRIBUTE BY THE MINISTER. 


_ Replying to the general discussion on the work of his department, the 
ames Hon, Frank Buleock, referred to Mr. Hooper’s approaching 
retirement in the following terms:— es ail 


“I should not like to resume my seat without paying a personal tribute 
to the accountant of my ‘department, Mr. Hooper. He has prepared the 
departmental Estimates for forty-one years, and, unfortunately, these Esti- 
mates will be his last. Mr. Hooper commenced work as a. clerical assistant in 
© Public service in 1886, and became accountant of the Department of 
Sticulture-in 1894, ~He has framed Estimates for the last forty-one -years, 
and his method has been used as a pattern by the various other Government 
®partments, He has been more than an officer to the fifteen Ministers 
per whom he has worked. Mr. Hooper is that rare type of individual, 
Who is not only the Minister’s accountant, but also his guide and friend. 
© has very largely contributed, by his skilful financial administration, to 
© Success of the department. He is respected by everybody with whom 
af Comes in contact, and during the war period he acted as chief clerk In 
© absence of the present Assistant Under Seeretary (Mr. R. Wilson), who 
Was then chief clerk, Every officer in the department is grieved by the 
Haught that Mr, Hooper is leaving. I am particularly sorry, because there 
th Not a more honest, zealous, or conscientious friend in the department 
4n Mr. Hooper has been to me and my predecessors. I hope that he 
®hJ0ys a period of good health after he leaves the department, but there 
are Personal circumstances that cause him to desire to be relieved of the 
Mio he ig doing. I desire to pay a tribute on the floor of this Chamber 
&n officer who has done yeoman service for his State, and I feel that 
when he leaves the department will be the poorer for his absence.”’ 
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Answers to Correspondents. 


BOTANY. 


Replies se’ected from the outgoing mail of the Government Botanist, Mr. C. T. 
White, F.L.S. 


Rough or Wild Poppy. 
8.G.W. (Mulgeldie)— 
Your specimen represents the rough poppy or wild poppy (Papaver hybridum). 
_ We have no particular notes about the toxic property of this particular 
poppy, but most poppies have similar properties. The ordinary field poppy 
of Europe contains two alkaloids, morphine and rheadine. The plants 
are poisonous, both in the green state and when dried and made into hay. 
Feeding tests in Europe indicate that ‘‘the symptoms are excitement, shown 
by continual movement, by pawing of the soil or litter. The complaint is 
not usually fatal, but when death does occur respiration becomes slower, 
and after a few convulsive movements death occurs owing to asphyxia.’’ 
Another authority gives stupidity, retention of urine, colic, with sickness 
and diarrhea, convulsions, and epileptic symptoms, so probably your — 
neighbour’s claims that it made the cow temporarily insane are correct. 


Mat Grass 
A.C. (Woodford) — tre 

The specimen is the broad-leaf form of mat grass or carpet grass (Axonopus 

- compressus). As you know, much trouble has been caused by the spread 
of this grass in coastal Queensland. If it invades the paspalum pastures, — 
particularly those which are heavily stocked, it very much lessens their 
carrying capacity. For second-class country, however, we think the grass | 
has some definite use. Of the two forms, broad-leaf and narrow-leaf, we 
think the broad-leaf is somewhat the better. 


« Everlasting’? Emu Grass. A Variety of Darling Pea. 
H.L.E.S. (Harlin)— 


The specimens forward with your letter of the 6th instant have been determined — 
as follows:— ; . | 

The plant with the yellow flowers is Helichrysum apiculatum, the small — 
' ‘feverlasting.’? This plant is very common in many of the pastures of 
Queensland. It is not known to possess any poisonous or harmful properties, — 

but we have heard that the furry seed-heads cause impaction. ia 


The plant of trailing habit with spikes of blue flowers and the léaves 
arranged in 5-7, radiating out from the top somewhat like the foot of a 
bird, is Psoralea tenaz, emu grass, a common plant in many parts of 
Queensland, and generally regarded as excellent fodder. We haye, at times, 
seen it eaten by stock, and on other occasions have received some from 
pastoralists with the report that it was being eaten by stock when it was 
both young and dry, and that, being drought-resistant, it was providing 
wonderful nourishment during a lean time. We regard the plant as — 
especially valuable, and it is not known to possess any poisonous or harmful 
properties. a 

The plant with spikes of rather showy flowers and leaves composed of 
numerous small leaflets arranged on a slender rachis is Swainsona galegi 
folia, a variety of the Darling pea. The effects of the Darling pea are — 
well known. It affects the nerve endings and sends animals stupid. It 
has been shown by feeding tests that the poisonous principle of the Darling _ 
pea is a cumulative one, and that it takes from six to eight weeks for the — 
symptoms to appear. Most of the trouble has been with sheep, but it is 
yery rarely eaten in quantity, particularly the variety you send, which is 
a fairly common one in forest country in Queensland a few mileg inland 
from the coast. ~ 


We do not think any of these plants would cause any trouble, and if 
you have had losses we think the trouble must be looked for elsewhere. 


ia 
: 

. 
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5 
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Cluster Clover. Burr Trefoil. 
J.ELA. (Biggenden) — ; 

Your specimen represents the cluster clover (Lrifoliwm glomeratum). We think 
this is one of the best of the annual clovers to grow under Queensland 
conditions. It seems to have been much on the increase in recent years, 
although it is found generally in a few isolated patches in cultivation 
paddocks and here and there in the pastures, but only where the ground 
has been disturbed. Stock are very fond of it; and seed is obtainable 
through ordinary commercial channels. It should be sown preferably in 
_the early winter, when it provides a good deal of fodder during spring, 
dying off at the approach of hot weather about the middle of November. 

: -The other plant you describe is probably the, burr trefoil (Medicago 
denticulata), one of the best of our annual trefoils grown in Queensland. 
Even when the plant is dead the burrs are edible and quite nourishing. 
A drawback is that the burrs cause some trouble in the belly wool of 
sheep, but we think its good qualities outweigh the bad. 


Stagger Weed. 
M.A, (Calvert) — 


The specimen represents the Stagger Weed (Stachys arvensis). It is commonly 
called ‘‘mint weed,’’ but is not to be confused with the ‘‘wild mint’? that 
attracted some attention some time ago on the Darling Downs. It only 
affects stock when they are worked or excited in some way; ordinary resting 
Stock seem to eat the plant with impunity. If you are making chaff of 
the luceriie crop, it would be as well to retain it for feeding to dairy 


cattle and resting stock, and not to working horses. 


Bat’s Wing Coral Tree. 
“Sap? (Townsville) — 


It is rather difficult to determine specimens from the leaves only, but the one 
you send is very distinctive, and we feel sure it represents the Bat’s Wing 
Coral Tree (Erythrina vespertilio). This is fairly common in Queensland, 
and it is commonly called cork wood, a name given to many other trees 
besides this. It grows to a medium-sized tree, and has very pretty red 
or salmon-red flowers. It is well worth growing as an ornamental tree. . 

Fossils from the West, 
TNquirer (Quilpie) — 

The Director of ‘the Queensland Museum, Mr. H. A, Longman, writes:—I have 
to acknowledge the receipt of your valued donation as undernoted and 0 
ae to you our appreciation of your kindly interest, and our sincere 

anks, oe 

Fragment of lower jaw of a large extinct marsupial; Nototherium sp. This 

_ fragment, which is from the right-hand side, contains remains of Mey 
Worn molar teeth. It represents an aged individual. ‘This Beatle 
was about ag large as a bullock. In general shape it resemble a 
wombat, but its teeth are more like those of a kangaroo. A fragmen 
of a rib, probably from the same animal, is also present. ; ; 

Another fragment ig a phalangeal bone from the foot of a giant extinet 
angaroo, 

We have only one previous record of these large marsupials from your 
district, aittonp i paRee remains are not uncommon in Condamine deposits 
on the Darling Downs. nth 

——e—— 9 —_____ 


WHAT THE YELLOW WRAPPER MEANS. 


Tf your Journal is enclosed in a yellow wrapper, it is an indication 
eee Subscription has expired. “1 7 rn 
indly renew your subscription without delay. Write your fu 
Tone plainly, preferably in block letters. PLEASE USE THE ORDER 


RM, which will he found on the last page of each issue. 


Ne {Address your subscription to the Under Secretary, Department of 
Tic - : 


ulture and Stock, Brisbane. 


that 
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General Notes. 


Staff Changes and Appointments. 


Mr. L. F. Andersen, Senior Herd Tester, and Mr. L. W. B. Verney, Inspector 
under the Dairy Produce Acts, have been appointed Dairy Instructors, Department 
of Agriculture and Stock. Mr. Verney will be attached to Gladstone. 


The Officer in Charge of Police, Mingela, has been appointed also an Acting 
Inspector of Stock. 
The Officers in Charge of Police at Wallumbilla, Yeulba, Jackson, and Miles, 
have been appointed also Inspectors under the Brands Acts. 


Mr. R. H. Heaslop, Chatsworth road, Greenslopes, and Mr. A. H. Clayton, Point 
Lookout, Stradbroke Island, have been appointed Honorary Rangers under the 
Animals and Birds Acts. 

The Officer in Charge of Police, Southport, has been appointed also an Acting 
Inspector of Stock. 

Constable J. B. Chambers, Calen, has been appointed also an Inspector under 
the Slaughtering Act. : 

Mr. H. T. Green, Manager of ‘‘Thornhill,’’ the property of Messrs. Thos. 
Borthwick and Sons (Australasia), Ltd., near Lowmead, has been appointed an 
Honorary Ranger under the Animals and Birds Acts in connection with this property, 
which was recently declared a sanctuary. 


Mr. G, W. Turner, Stafford street, East Brisbane (a qualified candidate for 
appointment), has been appointed Inspector under the Dairy Produce Acts, the 
eee in Stock Acts, and the Slaughtering Acts, Department of Agriculture and 

tock. . 

Mr. C. H. P. Defries, Inspector under the Dairy Produce Acts, the Slaughtering 
Act, and the Diseases in Stock Acts, has been appointed Acting Instructor in 
Agriculture, Department of Agriculture and Stock. 


The headquarters of Mr. D. A. Logan, District Inspector of Stock, will be changed 
from Mareeba to Atherton. 


Mr. J. Wyvill, Stock, Slaughtering, and Dairy Inspector, will be transferred from 
Nanango to Kingaroy, and Mr. T. Douglas, Stock, Slaughtering, and Dairy Inspector, 
from Kingaroy to Rockhampton. 


. Messrs. C. J. McKeon, Director of Tropical Agriculture, L. G. Miles, Plant 
Breeder, W. J. Cartmill, Analyst, and C. E. Whitehead, Cadet, Department of Agri- 
culture and Stock, will be attached to the Bureau of Tropical Agriculture, South 
Johnstone. 

Mr. A. MeDowall, a qualified candidate from the examination for appointment 
to inspectorial positions, has been appointed Inspector under the Stock, Slaughtering, 
and Dairy Produce Acts, Department of Agriculture and Stock. i 

Mr. H. M. Northcott, Caretaker of the Stuart River Dip, via Tingoora, has been 
appointed an Honorary Inspector under the Diseases in Stock Acts, vice J. Northcott, 
deceased. 


Dr. R. P. Rundle, of Proston, has been appointed an Honorary Ranger under the ' 


Animals and Birds Acts and the Native Plants Protection Act. 

The following appointments have been made in the Department of Agriculture 
and Stock:— : 

Mr, A. F, Bell, M.Sc., Sugar-cane Pathologist, to be Assistant Director, Bureal 
of Sugar Experiment Stations; : 

Mr, C. R. von Stieglitz, Analyst, Agricultural Chemical Laboratory, to be 
Chemist, Bureau of Sugar Experiment Stations; 


Mr. N. J. R. Barke, Chemist in Charge, Sugar Experiment Station, Mering@, 
to be Manager, Sugar Experiment Station, Meringa; 


Mr. N. J. King, Assistant to Analysts, Bureau of Sugar Experiment Stations, { 


te be Soils Survey Officer, Bureau of Sugar Experiment Stations; 
Branch; 


Branch; 


Mr, J. H. Simmonds, M.Se., Plant Pathologist, to be Senior Pathologist, Scienc? | 


Mr. R. B. Morwood, M.Se., Assistant Pathologist, to be Pathologist, Science — 


tania Si sai 


nil aah a 
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Messrs. J. A. Weddell and W. A. T. Summerville, M.Se., Assistant Entomologists, 
to be Entomologists, Science Branch; 


Mr. R. BE. Soutter, Wheat Breeder, to be Agricultural Research Officer (Wheat 
and Maize) ; : 


Mr. L, F, Mandelson, BSc. (Agric.), Assistant Pathologist, to be Pathologist; 
and 


Mr. H. K. Leweock, B.Se. (Agric.), Assistant Pathologist, to be Pathologist. 


Butter Board. 


In a special ‘‘Government Gazette’? of the 15th November an Order in Council 
amending the constitution of the Queensland Butter Board has been issued. : 


This order provides for an election of six growers’ representatives as members 
of the Butter Board. The election will be held on the 21st December, and a 
Srower has been defined as any company, association, firm, or person who, during 
the year ended 30th Juné, 1935, manufactured not less than twenty-six tons of 
butter. This means that the butter manufacturers will elect the representatives. 
The basis of allocating the votes is as follows:— : 


(a) At least 26 tons, 1 vote; 

(b) Over 26 tons, but not exceeding 100 tons, 2 votes; 

(¢) Over 100 tons, then in addition to the two votes in respect of the first 
100 tons so manufactured, one vote in respect of every 100 tons or part 
thereof in excess of the first 100 tons. 


The roll of growers shall be prepared from the records of the Department of 
Agriculture and Stock. 


The rules for the election are laid down, and nominations close with the 
Returning Officer on the 28th November, 1935. 


The Board is empowered to license persons who manufacture or trade in butter, 
and the conditions of such licenses are outlined, as well as the powers of the Board 
in this connection, i 

ee Tievorder! ie authorises the Board, from a date to be later fixed, to control 
intrastate trade and commerce in butter throughout Queensland. 


A method of equalisation which ean be adopted by the Board, if it is found 
necessary, is also embodied in the order. yagi 


. 


Maximum Numbers of Birds which May be Killed in One Day. 


_ An Order in Couneil h issued in pursuance of the provisions of the 
Animals and Birds INGE Fane the Sa detain numbers of birds which any 
one person may take or kill or have in possession in one day during an open eee 
simile, LWenty wild ducks, twenty-five quail, and two scrub turkeys. P ee 
similar provisions applied to wild geese, pigeons, plain turkeys, and plovers, bu 
these birds are , 


now totally protected. 
Butter Board. 


The result of the voting in connection with the election of six growers’ repre- 
sentatives on the Queensland Butter Board was as follows :— 


‘Votes. t 

William James Sloan (Malanda) .. “2: ui a a Besta 
Robert Morris Hill (Bororen) per pesige it Ne ean 
James MecRobert (Maryborough) .. ike a oe 
Thomas Flood Plunkett (Beaudesert) .. +. ++ 473: 
Adolph Gustay Muller (Fassifern Valley, Kalbar)  .. ae 
James Purcell (Toowoomba) ae pine te ke oeisezerg (yt 
Frank Augustus Cushon (Wyreema)- Se Pact “47 

' Ernest John Cannell (Toogoolawah) Ae fork tuba et ss 
James Edward Nussey (Warwick): a oat i 

Rescission of Cheese Board: Regulations. 


Regulations under the Primary Producers’ Organisation and Marketing Acts, 

relative to licenses to ae Er cate, which were issued in February, 1927, have 

en rescinded, as this matter is fully covered in the Order in Council dealing with 
certain amendments of the Cheese Board constitution which was issued last month. 
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Cotton Board. : 

An Order in Council has been issued under the Primary Producers’ Organisation 
and Marketing Acts amending the Order in Council constituting the Cotton Board. 
The amendment provides that, in connection with referenda or elections in connection. 
with the Cotton Board, a person shall vote for the district in which his cotton has 
been grown, but in no ease shall a person be eligible for or exercise more than one 
vote, even though he has grown cotton in more than one district. Furthermore, where 
a person has grown cotton in more than one district he shall vote for the district 
in which he has the greatest area of cotton. : 


Commodity Board Vacancies. ‘ 

A regulation has been issued under the Primary Producers’ Organisation and 
Marketing Acts which empowers the Minister, in the event of a vacancy on a Board 
arising from the death, retirement, or resignation of any member thereof, to appoint 
some person to fill the vacancy, or direct that an election be held, in which ease the 
election shall, be held in manner provided in the regulations for the conduct of 
elections and the Minister shall appoint the person elected to fill the vacancy. The 
member so appointed shall hold office only until the time of the next general election 
for members of the Board. ; 


Lake Clarendon Animals and Birds Sanctuary. 

An Order in Council has been issued under the Animals and Birds Acts revoking 
an Order issued in March, 1900, which declared Lake Clarendon and a strip of land 
ten chains wide around the border of the lake to be a sanctuary for the protection 
of native animals and birds. The Order issued to-day declares the Lake Clarendon 
Pasturage and Recreation Reserve, together with an area contained in portion 12v 
adjoining the reserve, to comprise the sanctuary. Mr. J. M. Fitzpatrick, of Lake 
Mount, Lake Clarendon, via Gatton, has been appointed an Honorary Ranger for the 
sanctuary. 


Wild Life Protection at Lowmead. | 

The property of Messrs. Thomas Borthwick and Sons (Australasia), Ltd., 
“*Thornhill,’’? near Lowmead, has been declared a sanctuary under the Animals and 
Birds Acts. It will be unlawful for any person to take or kill any native animal 
or bird on this property. 


Extension of Commodity Boards. 

Orders in Council giving notice of intention to extend the operations of the 
Butter and Cheese Boards for a period of three years from the 1st January, 1936, 
to the 31st December, 1938, have been issued in pursuance of the provisions of the 
Primary Producers’ Organisation and Marketing Acts. Petitions for polls on the 
question of whether or not these Boards shall be continued for the period stated 
may be lodged with the Department of Agriculture and Stock on or before the 
23rd December next. 

Orders in Council have also been issued under the abovementioned Acts extending 
the operations of the Northern Pig and Cotton Boards, the former for the period from 
Ist January, 1936, to 31st December, 1940, and the latter from Ist January, 1937, 
to 31st December, 1941. ~ ; 


Roads to be Stock Routes. : 

Orders in Council have been issued under the Diseases in Stock Acts, declaring 
the Rewan Holding Road, in the Springsure Land Agent’s District, and the road 
through Roxborough Downs and Glenormiston Holdings, near Boulia, to be stock 
routes for the use of travelling stock. d 


Sugar-cane Assessment at Mackay. 

_ An Order in Council has been issued under the Regulation of Sugar Cane Prices 
Acts, which provides that the assessment which the Minister may levy on sugar-cane 
received at the Farleigh and Marian Mills as from the 17th May last, shall be 14d. 
per ton. An Order in Council fixing the assessment on all mills except Kalamia, 
Pioneer, and Inkerman Mills, at 14d. per ton, and at the three mills beforementione 
at 24d. per ton, was issued on the 17th May, 1935, and the increased rate of assess 
ment for Farleigh and Marian Mills will be made retrospective from that date. The 
increase is consequential upon the necessity for a survey of the Farleigh and Marian 
areas following an extension of the lands under cane and cultivation. 
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Maturity Standards for Pineapples, Papaws, and Grapes. 


i ing Re i i d under ‘‘ The — 
: table Grading and Packing Regulations, issue See 
aoe ce eee of 1927’’ have been amended in regard to an alteration 


; : f 
of the maturity standards for pineapples and papaws, and for the introduction o 
4 maturity standard for grapes. 


i rovi ture fruit must contain 

andard for pineapples provides that ma : 

a ta ee ceonta stan of not Teh than twelve per centum. This has been ene 
to read ‘‘a total sugar content of the juice of not less than twelve per cen wie 

The papaw maturity standard has been raised in an effort to prevent the sending 
of inferior fruit to the local and Southern markets. 


A maturity standard for grapes has been framed with a view Of Prevenuing ye 
pyaetice of a few growers who send green berries on to the market very early iy 
the season, and thereby kill the demand for later supplies. The stand: 
is similar to that in operation in New South Wales. 


Fruit 


Stanthorpe Fruit and Vegetable Levy. 


A regulation has been issued under the Fruit pone eat etre 
empowering the Committee of Direction of Fruit ree eaKe ae setae 
‘ruit and vegetable growers growing fruit and/or vegetables ict Sate gay 
Granite Belt area for a period of twelve months from the 21st Dece 


: Pen 

The levy shall be applicable to all growers, as above, who ae ey Sr ea 

vegetables either by rail or road in any one lot, with a ee Rents 

upwards, and the amount of the levy shall be 3s. 4d. per ‘ore a } 
Part thereof for each portion of a ton despatched in such lots. 


The sums raised by the levy shall be utilised, firstly, in payment of expenses 


eneral 
attached to its collection, and, secondly, the balance shall form part of the g 


; . tional 
funds for administrative purposes, and shall be credited to ge Deciduous Secti 
Group Committee. | 


istri 7 ibute 
Up to the present the only growers in the Stanthorpe iat Cd Coes, 
to the support of the C.0.D. organisation are those who COUBIE Crdwarsenlomeenel 
Rockhampton, and Sydney by the special C.O.D. fruit Liber ai ee train or motor 
their fruit to markets outside the cities named, whether by ie : sr ha all benefits 
lorry, contribute nothing to administrative costs, Spent BAGS contribute towerds 
apart from those of the special trains.: All growers will Satie incurred by the 
Tinnine caring, fo8ts, The levy does not include any “hese items being charged 
running of the fruit trains, such as loading and. receiving, these sv otenes 
only to those growers receiving this service. G 


Dairy Products Stabilisation Board. 


ee abilisation 
IN An Order in Council hag been issued under the Dairy: Products Stabili 
Cte 


‘biligati ard until 
a urther extending the Queensland Dairy Products Stabilisation Boarc 
st J. 


. hairman 
anuary, 1936. Mr, J, Pureell (Toowoomba) has been appointed Cha sae Ing 
until such date. j 

» oheid 
Carriage of Bananas. : 
A re 


, : i anisation Act 
gulaton has een ised under the Fruit, Marketing Organisation ets 
revoking a regulation dated the 15th December, 1928, anc il head for forwarding to 
of bananas in transit, from growers’ plantations to the eaeHee vehicle used for the 
market. It is specified therein that any cart, wagon, ae th @ purpose and so fitted 
transport of bananas shall be specially constructed 4 Hae a MiG ne saben 
4s to protect the fruit from rain and sun, such protec ses, or be provided with 
air-space of 12 inches above the top layer of fruit or mia RA ee iG rivanee, 
& dust-proof and weather-proof covering, such as a eae of 12 inches above the 
Which covering should likewise allow a minimum BIBER Bey ctuielyaetastenad wail 
top layer of fruit or cases, The covering must be kep 


: te, or on arrival 
opened only when ne cessary to add further loads of bananas en route, 
at the place of unloading, 


Canegrowers? Executive. 


: isati farketing Acts 
The regulation under the- Primary Producers’ PES ae ae as embers 
of titg the qualifications and disqualifications of Her cea eemarayidee tHAGme paid 
ioe strict Canegrowers’ Executive has, been amendec being elected to and 
officer of a, district. executive shall be disqualified beam 
from continuing to be a member of any executive. 
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Cheese Board. 

An Order in Council issued under the Primary Producers’ Organisation and 
Marketing Acts has received the approval of the Executive Council to-day, and will 
be published in a special ‘‘ Government Gazette’’ dated the 22nd November. 


The Order provides for an election of three growers’ representatives as members 
of the Cheese Board. The election will beheld on the 23rd December, and a grower 
has been defined as any company, association, firm, or person who, during the year 
ended 30th June, 1935, manufactured not less than 26 tons of cheese. This means 
that the cheese manufacturers will elect the representatives. The basis of allocating 
the votes is as follows:— 


(a) At least 26 tons—one vote; 

(b) Over 26 tons, but not exceeding 100 tons—two votes; 

(c) Over.100 tons, then in addition to the two votes in respect of the first 
100 tons so manufactured, one vote in respect of every 100 tons or part 
thereof in excess of the first 100 tons. 


The roll of growers shall be prepared from the records of the Department of 
Agriculture and Stock. : 

The rules for the election are laid down, and nominations close with the 
Returning Officer on the 7th December, 1935, 


The Board is empowered to license persons who manufacture or trade in cheese, 
and the conditions of such licenses are outlined, as well as the powers of the Board 
in this connection. 


Protection of Wild Life. 


The Minister for Agriculture and Stock (Mr. Frank W. Bulcock) has announced 
that ‘an Order in Council has been issued revising the periods of protection for 
native fauna throughout the State. Total protection has in the past been afforded 
to a number of our native birds, and in the case of others partial protection has 
applied. : 

The Order in Council now provides that the Burdekin Duck, Doves, Wastern 
Curlew, Golden Plover, Native Goose, Honey Parrots, all other species of Parrots 
(except Quarrion, Budgerigar, King, and Rosella), Native Pigeons, Plain Turkeys, 
Plover, Rail, and True Coot, which have hitherto been protected for seven months 
annually, are now included in the list of totally protected birds. 


Provision: is also made that wading birds, in respect of which the protective 
period has extended from the 1st September to the 31st December, shall now be 


protected from the Ist October in each year to the 30th April in the following — 


year. The protective periods for Duck and Quail will in future be fixed annually 
by Order in Council. . : 

The revision of these periods of protection has been supported by various 
associations and publie bodies who are directly interested in the propagation of 
our native animals and birds. In addition ta the necessity for the cultivation of 
a public spirit in the protection of our national fauna, it is now essential that every 
effort should be directed towards* propagating and protecting those insectivorous 
birds which are of cdnsiderable value to the State from an economic point of view. 
This has been emphasised only recently in Northern Queensland, where measures to 
protect insectivorous birds are widely advocated and are in process of adoption. | 


In addition to protection afforded to native birds under the Order in Council 
recently issued, it is proposed to establish further bird sanctuari¢s in sugat- 
growing districts and on the Atherton Tableland, where insect pests are a menace 
to the agricultural industry. 


Amended Dairy Legislation Now in Force. ’ 

The Minister for Agriculture and Stock, Mr. Frank W. Bulcock, has announced 
that under an amendment of the Dairy Produce Acts assented to on the 5th December 
no supplier of milk or cream could divert the whole or portion of his supply 0 


that commodity from the factory which he was supplying without giving twenty : 


eight days’ notice to the factory manager of his intention to do so. Further) 


a. supplier of milk to a cheese factory must have his dairy premises in complianc? | 
with the requirements of the Act for the supply of cream before he could supply 


a butter factory. It was incumbent on the owner of a factory to notify the 


‘Department of Agriculture and Stock each month of the suppliers who cease Of — 


commence to supply dairy produce during the month preceding that in which the 
notification was furnished. se 


a ae er ree 


ce, 


i acon ssc 
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Farmers’ Assistance ( Debts Adjustment) Act. 


_A Proclamation hag been issued under ‘‘The Farmers’ Assistance (Debts 
Adjustment) Act of 1935’? extending the time for the receipt of applications for 
assistance under such Act at the Agricultural Bank until the 31st March, 1936. 


Papaw Levy. 


The Papaw Levy Regulation which was issued on the 23rd December, 1933, for 
a period of twelve months and extended until the 31st December, 1935, has been 
again extended for another year from the Ist January, 1936. 


Committee of Direction of Fruit Marketing. 


Executive approval has been given to the issue of an Order in Council and 
regulations dealing with the matter of the extension of the provisions of the Fruit 
Marketing Organisation Acts for a period of five years from 1st January, 1935. 
Notice is given of intention to extend the Acts, and a poll on the question may 
be demanded by a requisition of 500 fruitgrowers. This must reach the Department 
not later than 12 noon on 31st January, 1936. : 


_ Por the purpose of the requisition and ballot a fruitgrower is any person who 
at any time since 30th June, 1934, has been a member of a Local Producers’ 
Association in a fruitgrowing district approved by the Committee of Direction 
and who has had not less than 1 acre of land wholly occupied with fruit trees 
or fruit plants whieh are cultivated for the purpose of supplying fruit to market. 
It will also include any person (not a member of a Local Producers’ Association) 
who at any time since 30th June, 1934, has not had less than 1 acre of land wholly 
occupied with fruit trees or fruit plants which are cultivated for the purpose of 
supplying fruit to market, and who makes application before 31st January, 1936, 
to the Under Seeretary for Agriculture, Brisbane, asking to be considered as @ 
registered fruitgrower. In this application he should state the number of acres 
of each kind of fruit he has growing. It will.not be necessary for a member of a 
Local Producers’ Association to make application. 


In the event of a petition being received the question that will be submitted 
to fruitgrowerg is:— 


‘“Are you in favour of the continuance of the operations of the Fruit 


Marketing Organisation Acts for a further period of five years as from 
Ist January, 193537? 


The ballot, if any, will then be arranged for, and if one-half of the votes are in 
favour of the continuance the provisions of the Acts shall cease to be operative. 
Tf, however, no requisition is received, or if one is received and there is a majority 
vote, then the Acts shall continue for a further period of five years. 


Rhodes Grass for Burnt-out Country. j 


Reports 1 i cent bush fires in the Tara 
district by jee been received of the effect of the re 


eh, indicate 

Minister for Agriculture (Mr. Frank W. Bulcock), These in 
that an extensive area Siete barked eee country had been burnt out, and that 
both old and recently ringbarked country was affected by the fires. 


It is generally recogni ‘¢ a fire passes through ringbarked brigalow 
country before ie is Fee re dead eae is always a danger of a id 
crop of suckerg springing up from the root system, which retains its vitality s 
Some time after the frees appear to be dead. One method of coping with young 
brigalow suckers adopted .by selectors whose country is protected by fea ee 
netting is to stock it with sheep, but the obvious thing to do under the v — 
‘arcumstances is to promptly sow Rhodes grass on the burnt-off scrub coun y as 
Soon as possible. Given suitable growing conditions the grass will m: “ oF 
stowth during the warm weather; the development of the suckers will be materially 
checked, and stocking can soon be resorted to. eet eens 

Last year speci toot made under the Agricultural Ban cts 
the purchase of as BEE a. es the purchase of stock, and should any of the 
Settlers on this recently Tagine past country require financial assistance—for instance 
o enable them to buy seed—prompt application should be made to the General 
Tanager of the Bank or to the nearest Bank Inspector. 


It is to be exp E me of the new settlers will be concerned about 
Supplies of Poddes ae Are waseees them fd it necessary to apply for seed or 
quick-growing summer fodder crops, such as White Panicum, Japanese Millet, Sudan 
8rass, &., for sowing right on top of the ashes of the burnt-off country, every 
consideration will be given to any applications which may be submitted to the Bank. 
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VALEDICTORY. 
Mr. J. P. ORR. 


PLATE 26, 


Under the age limit provisions of the Public Service Act, Mr. James P. 
Orr, Registrar of Co-operative Associations, has retired from the Depart- 
ment of Agriculture and Stock, in which he served for fifty-two years. 

Mr. Orr entered the Queensland Publie Service on 1st February, 1883, 
commencing as a junior clerk in the Office of the Chief Inspector of Stock. 
Since then he has served with distinction in a number of responsible 
positions under fourteen Ministers. 

As a yery young man Mr, Orr’s proficiency was recognised by his 
appointment to the secretaryship of the Stock Board, and in that capacity 
he later became associated very closely with the general progress of the 
Stock Branch. When the tick invasion was at its height he was made 
Secretary of the Board of Stock Commissioners appointed to inquire into 
methods of checking and mitigating the effects of that menace to the cattle 
industry, and the alignment of quarantine areas. He was concerned on 
the administrative side also with other important investigations into 
animal pest and pathological problems. Among other important posts held 
by Mr. Orr in the course of his long and honourable official career were those 
of Chief Clerk in the Stock Branch and Deputy Registrar of Brands, Deputy - 
Chief Inspector of Stock, and Chief Clerk of the Department of Agriculture ° 
and Stock. At the time of his retirement Mr. Orr was Registrar of 
Co-operative Associations, with which he combined the office of Depart- 
mental Librarian. To those who served under him he was ever the guide, 
philosopher, and friend. 

In sporting circles it may be said without exaggeration that Mr, Orr’s 
name is a household word. His is a familiar and popular figure on the 
cricket field to many thousands of enthusiasts. He was one of the 
original trinity that formed the Queensland Umpires’ Association, and as 
a member of that body umpired many international (including Tests), inter- 
state, intertown, and final premiership matches. He also -interested 
himself keenly in Rugby Union football; he was Vice-President of and 
delegate for the South Brisbane Electoral Club on the old Rugby Union 
Committee, on which he sat for about eight years. In his younger days 
he was very prominent also in musical and dramatic circles, 

At a valedictory gathering of his fellow officers presided over by 
the. Minister, Hon. Frank W. Bulcoek, a very fine tribute was paid to 
Mr, Orr’s work and worth during his official career, and cordial appreciation 
of his high personal qualities, as expressed by the Minister, found 
unanimous approval. Mr. Orr carries with him into his well-earned retire- 
ment from Departmental life the high esteem and warm regard not only 
of his colleagues, but also of a host of friends outside the Public Service, 
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Rural J opics. 
Feed and Weed. 


. i ding the dairy 
i i repeatedly referring to this matter of fee hat 
cow Teese. aatrered tox SESH experience that there i Bae coe Baie eon 
is of Such vital importance to the dairy farmer, whose motto gs 
Weed.’? i of 
‘din’, £0, be hoped that those who, hitherto, have been sitendiau lester: 
providing supplementary food, and more than Weare ay et SLRRGN MIRAE 
of the “seran the plough’? and ‘‘the pastures are sufficien : 0) ae 1 thate-tHose 
by the Severe lesson they are now having, Bupa EcoanasG mill eeitinde to make a 
Occasional lean times are as certain as death itself, and wi 
eriodical appearance. 3 : . ngine 
F mew cot, rales an engine for manufacturing milk, ea re ear re a : 
must be supplied in the first place with SRLS Sai ae me nee ration, but if we 
from place to place. This fuel or fodder is called a main Sieh aa eS eeaeont 
would have the cow become a profitable producer of milk aon a included in the 
she must be supplied with a great deal more fodder or fuel fitable as the engine 
maintenance ration, otherwise she would remain just as Ching Such an engine 
that has only sufficient fuel fed to it to move its own wee etareieh to supply only 
Would be a dead loss to the owner. If it means a loss to t , Sisteasomih ie aenee 
2 maintenance ration to his herd, the loss from supplying less 
ration ig obvious, , : dairyin 
Dairy farmers rightly interest themselves in the Byes eaiate wi Sates 
methods, improving the dairying capacity of the herd by roving the quality of 
improving the Pastures by top-dressing and subdivision, vs thods of manufac- 
the milk and cream by more careful handling and by eae averuaiae and selling 
turing them into butter and cheese, improving the. method th afountara head of all, 
the produee, &e., &.; but what does it all amount to ay tas pein site a 
which is the cow, has Occasionally to exist on very scanty 
starvation? M F unneces- 
Too often the Provision of ample food ig looked Cy Soe Gara times 
Sary expense; but surely the experience of the present aoe to feed the herd ‘is 
in the past should convinee every farmer that the cheapest 1 eae Bana 
to provide enough food to keep the cows in good condition the y 


: . i i nnection. 
It is not Suggested that all dairy farmers are equally guilty fee hens fully 
any handle their herds capably, and provide liberally for ‘ 


; ell, in ‘¢The 
convinced that it is the only safe road to success.—Primrose McConnell, ; 
Yew Zealand Farmer, ?? 


To Keep Weevils Out of Stored Skins. t ‘ ne months, - 
., When skins are to be stored for some time, esp Cae cele eas the pelts 
it ig advisable, 48 soon ag possible after they have od ciittan aly moiclavauts 
-With some Solution to keep away weevils and other Der auee the weevils get into 
damage by eating into them, thus reducing their value. he longer they remain the 
the skin it is a difficult matter to remove them, and the lt thoroughly, as unless 
tree, Camage they do. Care must be taken’ to paint Lesh 3 ockets and soon riddle 
Hus is done the Weevils get in at the points and in small p 
the whole piece. follows :— 
heap and effective AAR sae for this purpose are made fee as Boil all together 
“le Arsenie, 4 0z.; soda erystals, 8 0z.; wen a ae ‘Gui 
until dissolved, and when cool apply with iitoeehaltean hour, 
2. Arsenie, 4 Jb, 3 Soda, 4 Ib.; water, 1 gallon. il a ether. 
- Arsenate of soda, 1 1b.; water, 4 gallons. Boi ri allons. Boil together, 
4. Soda ash, 5 Ib,: Barbadoes. aloes, } lb.; water, oat water. One part 
and when the mixture rises pour in 1 gallon o ould be the proportion - 
of this stock solution to five parts of water w : 
© use when required. j ibly branded ag 
All of these inte are highly spoisonous,yands mustabe legibly 
such. When not in use, keep under lock and key. ides and all descriptions of 
These mixtures are also used for painting dry uh nie an ordinary whitewash 
brush: yskins. “Paint the pelts with the solution, ily. ary. before bundling, ag 
brush. Be careful to see that the pelts are thoroughly dry 
Wet skins soon 80 mouldy and depreciate in value. 
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«Intensive ’’? Dairy Farming. i 

Mr. E. J. Hayes, who dairies at Nesward, Taree, North Coast of New South — 
Wales, has demonstrated the remarkable production qualities of well-bred Jerseys 
on small areas. At Nesward, on 33% acres, Mr. Hayes grazes 17 cows, which last 
year produced 5,693 Ib. of butter (actual factory returns), an average of 335 Ib. 
of butter a cow, and 167 Ib. of butter an acre. In addition, he grew all the fodder 
required for the upkeep of the herd, obtained £70 revenue from pigs and calves, £50 
from pumpkins and other vegetables, and £52 from eggs and poultry. These figures 
he expects to greatly increase when stall feeding can be carried out. 

At present there is an excellent stand of 5 acres of lucerne, 1 acre of peas; — 


1 acre of sacealine, 1 acre of orchard, 5 acres of maize, and 1 acre of pumpkins. 
Hawkesbury College blood forms the basis of the herd. 


New Grazing Methods. 

Mr. Max Henry (Chief Veterinary Surgeon of the Department of Agriculture, 
New South Wales) stated in an interview recently that the steady deterioration 0: 
natural pastures under conditions of continuous grazing without renovation was — 
making it more necessary for graziers to grow crops to feed in dry seasons a8 — 
conserved fodder. ; q 

Stock which approached winter in strong condition, it had been found, would 
live through on an extraordinary low diet and be in a position to respond quickly _ 
to the spring growth. On the other hand cattle that entered winter in an under — 
nourished condition had suffered heavy mortality, not merely through semi-starvatioD 
during periods of extreme dryness, but because when the rain did come and promote 
a flush of feed the tone of the digestive system was so low that they could not avail 
themselves of the food offering, and the tendency to scour provided the finishing 
touch. : Hf 

In the eastern half of New South Wales there were few properties on which — 
something could not be done to put together a store of feed to be used as a regular 
ration for the stock to augment the grazing. 


The bogey of expense, he said, was too often raised with regard to supplementary 
feeding, and yet in many cases once the food was stored the expense of utilising it 
was practically nil. There was no expense in giving stock free access to 2 — 
haystack or trailing maize for sheep. Feeding stalls for cattle need be of the — 
simplest design, and could be constructed by the farmer himself. Feed boxes of 
bags slung between battens were very cheap. The only real expenditure involve¢ — 
was that concerned in the production of the fodder, and it would not take the yalue 
of many animals, particularly cows, to recoup that outlay. 


It was extraordinary what a small quantity of supplementary food was necessary; 
providing it was available early enough. In one case under his notice the supplY 
of five bags of maize per 1,000 sheep each week, increased to ten bags a few weeks. 
later not only stopped mortality, but resulted in an amazing improvement in the 
appearance of the fleece. On the same property, which was heavily top-dressed, 
it was the practice to build meadow haystacks regularly in the paddocks, hes? — 
were available to the stock, and when the grazing was good they were scarcely — 
touched, but as the pastures became depleted the stacks were more and more — 
used until they were finally eaten to the ground. This provision was only possible — 
when the property was reasonably subdivided, and without subdivision of paddocks — 
no system of supplementary feeding would be really successful. 


A Biblical Rebuke—When Wheat Realised 15s. a Bushel. i 

A story told to Rev. James Hassall, who repeats it in his book, ‘‘In old 
Australia,’’ is worth re-telling. The story concerned an old pioneer, of Goulbur®) — 
New South Wales. In the mid-forties of last century, when wheat was abundant, 
and was selling at 18d. a bushel, he purchased all he could procure at the price, a? 
stored it in huge silos, which he was the first to erect in the Goulburn district — 
Three years later there was a drought, and he was offered 15s. a ‘bushel for }}® 
wheat, but declined to sell at less than £1 a bushel. The same evening, whe? — 
reading his Bible, he saw in Proverbs xi., 26, ‘‘He that witholdeth corn, the peopl? — 
shall curse; but blessing shall be upon the head of him that selleth it.’’? The ol 
farmer took the admonition seriously, felt remorse, and at once drove into Goulbul 
and sold all his wheat at 15s. a bushel. It was carted to the mills at once, but before — 
the flour was sold from this wheat two ships with cargoes of wheat arrived 1? 
Sydney from New York, and the market price fell to 6s, a bushel. One would b® 
sure that the dealer in wheat became a keen student of the Bible after that, a2! 
never forgot how nearly he missed the market. 


iano 
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Bracken Control. \ 


: of running 
; ar idly over the ground by means tal 
t ee Sa el a Paaable ally to the grazier in the coasta 
stems or stolons shane 
pe AS bracken eect sawintaieaieterte kikuyu should be ieee se 
hich it is in s F en, free nature, 
1 a carat planta in the spring, or, if the polars ea apace hitmad 
Niue fronds should be cut in the ay spring, nea out! withs alsinglé: furrow 
, : t should vered with a 
in. On large areas drills 3 feet eats dropped every 3 feet and coverec aA 
Th p 2 an Sinai a ne aaealis upidvilld sin tte) direction aneriieit os 
it furrow 
( soon 
run. ve ikuyu grass makes headway as 
eather conditions the ki 5 ‘ll have gradually 
as. mies ; Sure rigorair teeth following spring a mat of ee ae reenter 
choked ote rite fern, assisted by the aa er eecaees become well established 
its allo 
i . The grass should be ‘ 4 well rooted. 
sept eu Mf, ns the Stace may tear up the runners if not 


" ld be 

yhite clover an acre shou 

: balance of feed 4 Ib. of w ) sere shoe 

iene ae eoeune Gee ate the autumn of the early renee AC Peababanbenteté 

the kan ie lightly harrowed in. Top-dress with 23 We are PEI Mae wae 

us acre in THe Eerie each year. Planting on land HA EE 
tequired for cultivation is not recommended, as once e 

difficult to eradicate, 


7 r grower, it 
Kikuyu provides excellent feed and, though mainly a summer g a 


i eater bulk of 
withstands dry weather better, remains green ease and provides a gr 
feed during the winter months than does Paspaium, 


joint anchor the 
The grass grows rapidly, and the roots sent out GaAeCTREPatenee will stand 
grass firmly in the ground, at the same time forming ri € surface of the soil also 
the tramping of heavy stock well, Its ability to bind the 
makes it of va 


. ides.—‘ ‘ The 
lue in preventing soil erosion’ on creek banks and hillsi 
Australasian, ?? 


Keep Farm Stock Healthy. 


both infectious 
and iki losses ccur among stock, particularly young stock, from 
non-infectioug 


‘ ; inciples of good 
FOURUEEEHE: GRTey GHENT SuiNGe a) taesieivaTdVavDtGWaR 
hygiene. There ig too often a tendency on the part o to his aid when stock are 
to regard veterinary science ag only capable of aera E etenniey advice is that 
already Sick, forgetting that the most valuable part EERE the future development 
dealing with prevention, and that it is along these lines i 
Of the science wi] most marked, mS earlier yea 
This Cae a eee is due to the fact acy a ae Ce themselyes,. 
of Australian colonisation and settlement stock eet be considered, But to-day, 
and the question of good or bad hygiene never Hadi 8 ing districts, on pig farms, 
in the settled parts of the country—particularly in aoa stock are under more 
in irrigation areas, in poultry-farming areas, and whe of good hygiene becomes 
or less confined anq artificial conditions—the question mong farmers appears to 
One of the firgt importance, The prevailing kere anne of Laboratory—but of 
be that good hygiene is a kind of fad—bred by Roane Nothing could be further 
no kind of use to the man, making a living out of es at what precise moment 
from the truth, though it is admittedly difficult ine Se li account. 
the chservance of good hygiene puts a ‘‘fiver’’ in a 


i i g under such-and- 
It is also argued that because stock thrived ix ia setts a man must 
Fuch conditions they must do all right now. To tual changes which have taken 
ave forgotten many things; such things as the ac ae are mat ate totally 
place in conditions, the greater economic value of ae a Ayan, Galle syste 
different Position ag regards disease, and the fact tha ornare Wes ae 
ose changes in every way will become more and aaeahat our grandfathers did; 
look ahead to what we have to do than to look back ia eae eae 
Hi to ose Ais ARR en ae oee Leer correct ideas as to the 
ee r Possess any number of isolated and more or 
Teatment of giek stock. Bee peak cas 
The treatment of sick stock is of value at long eee ea 
value at all times. Even in parts of the State where s Sota ee ee 
Wide ‘reas, certain aspects of the question are of consign ICMR, 
800d hygiene is meant the correct application of ppeee SYS Mo weh iene tae 
grazing, sheltering, grooming, clipping, clothing, fee ng, pid a ene ay uel ae 
P. Noten dueive to the good health and economic efficiency 
P. Notes,” New South Wales Department of Agriculture, 
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Lucerne Invaluable—A Pastoralist’s Opinion. 

In the opinion of Colonel H. F, White, of Bald Blair station, in New England 
(New South Wales), lucerne is the most valuable of all leguminous pastures, the 
lardiest herbage plant known, and has the widest range of adaptability to grazing 
conditions in Australia. The cultivation of lucerne he believes will be the ultimate 
solution of the wheat men’s difficulties, enabling them to reduce their areas under 
wheat and to profitably replace them with grazing pastures for the production of 
mutton and beef, 


The idea that lucerne only thrived in soil through which its roots.could penetrate 
to water was a mistaken one, he said. At Bald Blair, he had a seven-year-old 
stand of lucerne sown in conjunction with phalaris, growing on soil that was not a 
foot deep, and had an underlying bed of impervious rock. This season following one 
of the driest winters ever experienced’ in New England, the lucerne was showing more 
growth than any other pasture plant on the property, and was as vigorous to-day 
as could be desired. 


To have the best balanced pasture it was necessary, he believed, to establish 
legumes with the grasses, and he had found lucerne the king of the legume family, 
and a valuable ally that further improved the pastures by crowding out the weeds. 
At Bald Blair he had had splendid results from lucerne sown with phalaris. Provid- 
ing it was kept short during the summer it would stand grazing through the winter, 
and would be the first plant to respond in the early spring, when it would provide 
a crop for hay. , 


It had been found possible to grow lucerne successfully on the extreme west of 
the wheat belt in the north-west of New South Wales, where a grazier was to-day 
cultivating it along the lines of the dry farmers in California. The seed was sown 
in rows from 3 to 4 feet apart at the rate of 1 lb. to the acre. The soil was well 
worked between the rows, thus forming a surface mulch that minimised evaporation, 
and at the same time permitted the maximum absorption of slight showers and 
heavy dews. Along these lines, he believed that lucerne could be cultivated in the 
lowest rainfall districts. 


Dry Mash for Pigs. 

In a series of interesting experiments in the feeding of pigs, conducted in 
Queensland recently at.the Animal Health Station, Yeerongpilly, the young pigs 
from seven up to twenty-four weeks of age were fed entirely on dry meal with the 
addition of clean drinking water, fed in a trough separate from the self-fecders 
containing the meal. Green food was used as it became available, paspalum grass 
and a mixture of green lucerne and grass being used as a mid-day snack, 


The meal mixture was composed of— 


Maize meal .. bs By 42 -. 40 per cent. 
Wheaten pollard a. i a -- 40 per cent. 
Meat meal .. ae a3 ary -- 10 per cent. 
Lucerne chaff a0 ac Sy -. 10 per cent. 


A mineral supplement was added at the rate of 2 Ib. per 100 Ib. of meal, this 
mineral mixture being composed of calphos (a bone meal mixture) 75 per cent., 
common salt (fine) 25 per cent., plus powdered sulphate of iron, 2 oz. to each 
100 lb. of mineral mixture. 

In a previous experiment it was shown that there is relatively little difference 
in food value between maize meal, wheat meal, and barley meal, and it is assumed 
that for the purpose of feeding, wheaten meal or barley meal could replace the 
maize meal in such feeding. 

More recently still the meal mixture has been altered, and that now being 
fed is made up from:— 


Maize’ meal Fors i's ae oe .. 80 parts 
Protein meal ve i B43 die .. 12 parts 
Lueerne chaff “$i = ae oe ++ | 8 parts 


A mineral mixture composed of ground limestone 2 parts, calphos (bone meal) 
2 parts, and fine salt 1 part is added in the ratio of 2 lb. of this mineral supplement 
to each 100 Ib. of meal, with drinking and green food as in the former trials. 


It is proposed later to use pumpkins in lieu of lucerne chaff, as the latter is 
not always available, and in some districts is difficult to procure. 
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The Pig’s Temperature, Respiration, and Pulse. pi 

The temperature of the pig’s body is normally 102.6°F, It varies from this 
to a degree or so higher, and is higher than normal in very young animals. The 
temperature is taken with a clinical thermometer, and to obtain correct normal 
temperature the animal should be normal, for its bodily heat rises after a meal or 
after vigorous exercise, and is, of course, higher at the time the sow is approaching 
or passing through her farrowing period. It is higher during humid weather and 
when fully fed than under the reverse conditions. 

The temperature of the pig is taken by means of a clinical thermometer 
inserted into the back pasaage (the anus) and held there for not less than sixty 
peer and for preference a longer period if the animal is quiet and readily 
landled. ; 

Care should be taken to ‘‘set’? the thermometer before use—that is, to see that 
the mercury is sufficiently below the line of normal temperature of the animal’s 
body. Care in handling’ is emphasised so that the results may be looked to as 
correct. Some experience is needed in reading a clinical thermometer, as the column 
of mercury is not always readily seen. 082 

The normal respirations of the pig are about fifteen respirations per 
minute. The breathing is short and jerky in cases of inflammation of the lungs, 
but is normally undisturbed, 3 ‘ 

The normal pulse is about seventy-five beats per minute, the pulse being taken 
on the inside of the foreleg, The respirations of the pig are, of course, observed by 
closely watching the animal when it is in normal condition, not overheated or 
excited after a chase. : 

_ Temperature, respiration, pulse, and gait or movement are all important in the 
diagnosis of disease, and it should be the aim of the pig-raiser to become conversant 
with each. Pigs are friendly disposed, and can be trained to obey, but they should 
at all times be treated firmly, be well fed, managed, and cared for—E. J. SHELTON, 
Senior Instructor in Pig Raising. 


Productive Jerseys—Posy V.’s Australian Record. ; 

Continuing the remarkable production performances of 273 days, which were 
teported last July, the Hawkesbury College Jersey cows Richmond Posy 5th aud 
Richmond Laurel’ 5th have just completed the full 365 days’ period, during whic 
€ach produced more than 1,000 lb, butter-fat. 

The figures for Richmond Posy 5th are 19,365 Ib. milk, average test 6.67 per 
Cent., equal to 1,292 Ib, fat, or 1,556 lb. commercial butter. This Benoa auee 
constitutes an Australian record for the Jersey breed, and has been beaten on only 
One occasion, that being by the Canadian cow, Brampton Basilua. 5 
: The world’s record for butter-fat production was first claimed by an usa 
cow in 1927, when Wagga Gladys, stationed at Hawkesbury College, pro ne 
20,885 Ib, milk, equal to 1,149 lb, fat. This figure was later lowered by the aren 
Zealand cow, Woodland’s Felicie, which produced 1,220 Ib. fat. In May, 1 ae 
Wagga Gladys regained the honours for Australia with a total of 22,847 Ib. milk, 
equal to 1,259 Ib, fat. These figures were lowered in 1933 by the Canadian cow, 
Brampton Basilua, with the total of 19,012 Ib. milk, equal to 1,313 Ib. fate ‘ 

Richmond Posy 5th was born on Ist September, 1927, and to date has been 
Submitted to five lactation tests of 365 days’ duration, as follows: — 


Commercial 
‘ee Milk. Fat. Butter. 
3 Ib. Ib. ie 
As a junior 2-year-old_ ... . -- 10,772 .. Sot ey 30! 
As a senior 38-year-old .. De .. 18,025 .. L081". td 
As a senior 4-year-old .. . + 16,865 .. uae ; Uo50 
As a mature cow rt a .. 15,385. .- arate 556 : 
As a mature cow tt ay co Mi oe 1,292 sy + Absa 


—— 


79,412 .. 4,826 .. 5,815 


Total production over five lactations 
of 830 Ib. fat (equal to 1,000 


Richmond Posy 5th has now produced in excess , 
1b. commercial butter) on four hart occasions. The total number of occasions 
©n which cows of all breeds in New South Wales have exceeded this figure is 

fty-five, and of these thirty-five are credited to Jerseys, twenty-five of which have 
fen achieved at the College. i 

Richmond Laurel 5th as a junior four-year-old finished up with a total of 
16,320 Ib. milk, equal to 1,049 1b. butter-fat. The Australian record for this age 
over 3865 days’ milking is 1,067 Ib. fat, a performance which was credited to May 

Neen of Richmond in 1930.—‘‘The Hawkesbury Agricultural College Journal. 
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*© Feed the Best—Cull the Rest.’’ 
Subjoined is a leading article under the above caption taken from ‘‘ The 
Telegraph,’’ Brisbane, of 20th November. : 


“‘Despite the facilities offered by the Government, through the Department of 
Agriculture and Stock, for testing dairy cows, and despite the widening of this form 
of assistance, dairy farmers have been making an inadequate response. The report 
of the Department shows that in 1934-35 the number of cows submitted to thé 
simple but effective means of ascertaining their value as yielders of wealth was 
considerably smaller than in the previous year. Altogether 24,434 cows were sub- 
mitted and tested, and, as the Director observes, ‘Although this service is free, the 
small percentage of dairy farmers who take advantage of it is remarkable.’ We 
entirely agree. The number tested equals only about 3 per cent. of the total number 
of dairy cows in milking in the State. In such circumstances it is impossible to 
know whether these are representative of the herds as a whole, though the assumption 
is warranted that they are not, since they belong to the more enterprising of the 
dairymen, and the general average may be below that of the tested animals. However, 
these gave a mean return of 154 lb. of butter-fat, which is too low. The Senior 
Herd Tester states in his report, more than once, that it should be the aim of the 
dairy farmers to set a standard of ‘at least’ 200 Ib. of butter-fat per cow, and he 
adds that ‘unfortunately, the returns year by year do not indicate any definite 
improvement.’ 

‘“‘This melancholy generalisation rules out the influence of climate on the 
statistics of a single year, and proves that only a very minor percentage of the 
people engaged in dairying as a livelihood have been persuaded to realise the 
importance to themselves of testing and culling their stock. The tabulated results. 
of what testing there was shows that more than half the cows gave an average of 
less than 150 Ib. of butter-fat, including 13 per cent. below 100 Ib. The apathy of 
the producers in this matter is difficult to understand, for it is palpably stupid and 
expensive to keep in the milking herds animals which are unworthy of their place. 
The Senior Herd Tester compares the outputs of two herds that were tested within 
a few miles of one another. One of eighteen cows yielded more butter-fat than the 
other of thirty-eight cows, and the officer points out that in addition to having to. 
provide feed of some kind for the extra twenty cows, the owner of the poor herd 
must also employ at least one more hand to assist with the milking. He also remarks, 
evidently making an attempt to provoke the farmers into an intelligent interest in 
their job, that the records give ample evidence that the progressive farmer who. 
makes regular tests ‘is steadily showing an increase in production per cow year- 
by year.’ } 

‘Plainly enough, there is a too great preponderance of ‘passengers’ in the 
Queensland dairy herds—animals which are not contributing to the banking accounts 
of their owners and should give place to better ones. The standard mentioned by 
the officer of at least 200 lb. of butter-fat per annum may be mildly described as 
moderate; it is, indeed, a low standard which would be laughed to scorn in some of 
the other principal dairying countries and in some of the Australian States—Victoria, 
at all events. Yet the yield here, so far as has been ascertained by the testing 
process, is but three-quarters of the 200 lb, standard, which the Herd Tester says 
could be attained ‘without much trouble’, if only ‘owners would look on dairying 
as a business proposition—feed the best and cull the rest.’ The officer’s remarks. 
warrant a further quotation: ‘The market price for our produce is not likely to 
increase materially for some time to come, and if our dairy farmers are going to 
remain in business it is necessary for them to raise the average production per cow- 
Unfortunately, the producer has no say in the world market prices, but he can 
improve his income considerably by increasing the average production of his herd.’ 


‘«To this we may add that the dairy people certainly do influence the domesti¢ 
market. The consuming public pays a considerable toll so that the surplus butter 
may be profitably sold abroad. In this respect dairying is one of the ‘sheltered’ 
industries. It therefore owes to the public the duty of efficiency. One of the 
stoutest claims on behalf of the sugar agreement is the high state of efficiency om 
the canefields and in the mills, and nothing is left undone to justify the claim- 
Were the butter producers of this State challenged by the consumers they would be 
unable to support their case as a deserving one in face of the neglect of the herds, 
the apathy towards testing and culling, the indifference displayed as to the quality 
of the animals employed in what is, notwithstanding these grave defects, a great 
and a growing pursuit. We make the suggestion that the energetic Minister for 
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Agriculture and the officers of his Department should make a special effort to stir 
up the dairy farmers, encourage them to look upon their industry as a business 
proposition, and urge them to study their own pockets by weeding out the cows 
that are not worth their keep and replacing them with the best stock they can 
obtain or afford. That is common sense and practical economy.’’ 


Improving the Dairy Yield—Facts must be faced. 

In the course of a recent Press interview, the Minister for Agriculture and 
Stock, Mr. Frank W. Buleock, made the following observations on the dairy 
industry :-— 

‘‘While the sugar-grower contributes some £5 for sugar organisation, the dairy 
farmer contributes scarcely as many shillings, and any effort to promote efficiency 
by scientific herd-testing is often regarded in a very jaundiced way. 


Economic Losses. 


‘<The dairy industry cannot succeed unless it is determined to cut out avoidable 
‘economic loss. These losses may be stated under two headings: (1) Loss due to 
pathological causes; and (2) loss due to the very charitable practice of entertaining 
bovine boarders. 

‘‘The Department of Agriculture and Stock offers a service in respect of both 
‘these difficulties. We have as the headquarters of the organisation on the -patho- 
logical side the Animal Health Station at Yeerongpilly, and here are research 
Workers and routine men dealing with pathological problems and their remedies. An 
extensive field staff is maintained in order to keep a close co-operation between the 
farmer and the Department. 


No Charge for Testing. 

«The second factor is the unprofitable cow. Queensland is the only State in the 
Commonwealth that is not making a specific charge for the service of testing, and 
it does not refuse to test any herd providing that the applicant agrees to the 
Conditions of the test. When we have had the opportunity of testing a herd over a 
Number of years an improvement has taken place. 


_ ‘As ‘The Telegraph’ truly remarks, the more progressive farmer associates 
himself with departmental practice, 

‘One often hears the argument that we cannot obtain butter-fat equal to other 
countries owing to our climate. But can we increase the commercial butter-fat yield 
Per cow within the State? . 

‘<All our records show that this can be achieved once we get the co-operation 
‘of the dairy farmer. 


Progress Achieved. 

‘In order to enlist the sympathy of the dairy farmer we have during the past 
two years held classes for dairy farmers at the Department and at Yeerongpilly, 
t le department making a contribution towards the payment of fares and maintenance 
While in Brisbane. 

‘«This scheme, which has been an unqualified success, has undoubtedly brought 
the farmer in better relationship with the Department. The scheme would be pursued 
M conjunction with field days, when officers of the Department meet farmers on their 
wn localities and endeavour to emphasise the necessity for action so far as economic 
°Ss is concerned. 

“‘Many factories in Queensland have associated themselves with this movement, 
“nd many factories at my request are prepared to conduct tests of supplies, and this’ 


ietnisation is designed to make it easier to eliminate the cow that does not pay 
way, 


Hopeful Sign. 

th “‘The most hopeful sign at present is the growing appreciation of the work of 
ate Department amongst the primary producers generally. I think it is safe to 

5 Sume that a big body of farmers realise that problems that they individually 
‘Nnot tackle may be effectively assailed by co-operative activity, which means the 
“tivity of the Department.’’ 


Attificial silk Production. 
The latest available returns from countries officially recording the manufacture 
i ‘rtificial silk are, in tons produced in a year:—United States, 93,000; Japan, 
900; United Kingdom, 38,000; Italy, 37,000; Germany, 30,000; France, 25,000. 
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Action of Acids on Cement. 


Observation of the effect of lactic and other acids on the cement mixture in 
concrete pig troughs, on concrete floors, &¢., indicates that unless some acid-proofing 
mixture is applied at the time the work is being carried out the acids in pig food 
will, in due course, cause the cement to dissolve, and the bed of the troughs, floors, 
and other cement surfaces to crack and crumble. Some measure of protection against 
the action of such acids is afforded by coating the concrete troughs, floors, and drains 
with a solution of silicate of soda. To prepare the mixture add 1 gallon of quartzite 
silicate of soda to every 4 gallons of water required, and just as the concrete or 
finishing coat is beginning to set apply the solution by brushing or spraying, accord- 
ing to the manufacturer’s instructions. Just as much should be put on as can be 
absorbed, for if too much is used the concrete will remain permanently damp. 
Three coats are required, at intervals as directed by manufacturers. The material 
referred to may be purchased from hardware stores or may be ordered from 
wholesale houses dealing in paints, lime, &. The cost is somewhere about 5s. per 
gallon tin, 1 gallon being sufficient to cover quite a large area. If care is taken 
to apply this acid and waterproofing mixture good results may be expected.—E. J. 
SHELTON, Senior Instructor in Pig Raising. 


Prize-winning Pig from New Zealand. 

The successful utilisation of the New Zealand and Canadian strains of Large 
White pigs in Queensland has induced Mr. J. A. Heading, of Highfields Stud, 
Murgon, to import from New Zealand the’ sow Grinton Sunbeam. This breeder’s 
previous experience with New Zealand pigs of Canadian strain has been most 
satisfactory, his first importation, Pine Terrace Pear, having been champion at the 
Brisbane Show for the last two years. Several of the progeny of this animal have 
also won many prizes. 


Grinton Sunbeam is bred from Canadian stock, and was mated to a New Zealand 
boar of Canadian strain. Her progeny should be a valuable addition to Queens- 
land studs, which are founded either on English or on Canadian strains. In New 
Zealand Grinton Sunbeam won seven first prizes, two of which were won as a 
baconer, indicating that she is of a desirable trade type. Her sire, Kismet Charac- 
ter, was a prize winner, and her dam, Grinton Mistress IV., won several first prizes, 
and reared a litter of ten pigs, averaging 40 Ib. each when eight weeks old. Sunbeam 
apparently inherits her dam’s breeding capacity, for on her first litter, last March, 
she produced fourteen pigs. 


Points for the Maizegrower. 

Cultivation of the growing maize crop is essential for two main reasons—firstly, 
for the destruction of weeds, and secondly, for the conservation of soil moisture. 
Harrowing the young crops is the first necessity, as it destroys young weed growth, 
particularly in the rows, aerates, warms, and mulches the soil,.and gives the young 
plants a quick start. As the crop grows it should be inter-row cultivated wherever 
weeds appear, or the soil becomes crusted, but such cultivations should cease when 
the crop reaches the tasselling period. 


The depth of cultivation is very important. Cultivation of the established 
plants must not be deep. No harm is done if deep cultivation is practised in the 
early stages of growth, provided it is not too close to the plants, but from when 
the plants are 18 to 20 inches high only shallow. cultivation should be given, as, 
the plant being a surface feeder, the roots extend across the rows and within 3 or 
4 inches of the surface. 


The disadvantages of hilling outweigh the advantages, and as a general practice. 
it cannot be recommended. A light hilling may sometimes be necessary to smother 
weed growth or as an aid to drainage on low-lying lands, but the damage done to 
roots, the possibility of ‘‘gullying’’ on slopes, and the greater surface exposed fort 
evaporation are all against the practice, while the support given to the stalks by 
hillng is not so important as is usually thought. Throwing a big hill with the 
plough is still often practised, but cannot be too strongly condemned. 

It is not necessary to remove the suckers from growing maize crops. This 
practice, adopted by many farmers with the idea of increasing yield and incidentally 

‘providing a little fodder for stock, actually decreases the yield, as proved in an 
experiment conducted at Grafton Experiment Farm over a period of four years. 
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When Did the Foxes Come? 

Referring to a recent paragraph on this subject, Mr. T.P.A., of Belgrave 
(V.), says that the first fox he ever saw was on the Wooloomanata Estate, Lara 
V.), in 1878. It was on the boundary of that property and the Brisbane Ranges 
Estate. Foxes in those days were said to be escapees from the Werribee Park 
Estate, which was owned by Messrs. Andrew and Thomas Chirnside. They, it 
Was said, had imported the foxes for hunting. They kept a pack of beagles, 
and gave many runs across country—ALEC. H. CusuouM, in ‘‘The Australasian. ’? 


British Beef Statistics. 

According to Mr. H. Burton, who writes from Stott Park, Ulverston, Lancashire, 
Whose remarks are published in ‘‘The Australasian,’’? the meat markets of Great 
Britain have absorbed an average of 721,000 tons annually of beef and veal, 
Including cattle imported on the hoof, during the last seven years, in addition 
to an average of 609,000 tons of home-grown supplies. In Great, Britain there 
are approximately 8,700,000 head of cattle, and the annual slaughterings amount 
to 2,800,000 head, which produce about 600,000 tons. The annual consumption 
of beef and veal in Great Britain is 65 1b. per capita, compared with a per 
Capita consumption of 57 Ib. in Canada, 107 Ib. in Australia, 160 lb. in New 
Zealand, and 203 lb. in Argentina. The exports of cattle from Ireland average 
about 700,000 head, and chilled beef and frozen beef and veal exports from South 
America average more than 500,000 tons. The slaughterings in South America 
iverage approximately 6,000,000 head yearly, while the slaughterings of cattle and 
Calves in Canada are about 1,700,000 head, in New Zealand 1,500,000 head, and in 
Australia about 2,200,000 head. 


Belt-driven Machinery. 

. Mr. G. F. Young, of Apollo Bay (Victoria), in a letter to ‘‘The Australasian,’’ 
8lves the following interesting experiences with farm machinery:—The percentage 
°f power absorbed by the belt transmitting the energy from the engine to the 
Pump, chaffcutter, saw, or other machine is,a factor often ignored on the farm. 

his loss of power is, of course, money wasted, and though unavoidable, it need 
bet be aggravated. We all know of high-speed tools and appliances driven by 

elts that take only a fraction more horse-power while in use, but the gear driving 
int eats up far more fuel and oil than the work being accomplished. Let me 

Ustrate by describing two instances on my own farm where, by getting away 

Tom the books and doing things an engineer would not approve of, I saved myself 
®me cash outlay and economised on kerosene. é 
th We have a 2-h.p. English Crossley oil engine. To use it to drive a circular saw 
lat should have a 10-h.p. engine seems on the face of it impossible. But we did 
at that quite successfully. By substituting petrol for kerosene with the little 
ty sety valve adjustment, screwing down the governor spring and so speeding 

D from 400 to 500 revs. (no risk with a good English job), we develop, say, 4 h.p. 
att WSing a nice, thin, pliable leather belt 3 inches wide instead of 6 inches, as 

vised by the maker of the saw bench, we can cut up our firewood comfortably. 
at av 1S, we do not waste more power than absolutely necessary driving a heavy belt 
en ‘igh speed round two small pulleys. The belt may not last as long, and an 
8meer will tell you it is being pulled to pieces, but we have only an hour’s work 
mrcok for the saw, and so far the belt, after eight years’ work, is apparently 
+ 800d as new. And we have saved a lot of kerosene and cash outlay on a 


nye. snother job this same engine does is to drive a small pump. Here we had to 
would the plan just mentioned. We use a 6-inch belt where a 83-inch, or even a 1-inch 
facto do the work better. This may seem contradictory, but it is not so. Several 
See enter into the problem of driving this pump. Firstly, it is only 10 feet away 
last] the line shaft, secondly, it makes only twenty-five strokes a minute, and 
Febr, » We only want it for emergency work a few hours a week in January and 
eing J%: The 6-inch pulley drives on to a 30-inch pulley to reduce speed, and, 
) 8 SO close, the belt must be tight to avoid slip. So we must use a wide belt 
81Ve all the gripping surface possible. 
Conia tY, Practical man will see the advice involved in these two instances of the 
farms Se” of belting. Both were special cases, but similar’ problems exist on most 
trang 2nd stations. Belting, for many drives, still remains the best medium to 
they ;¢ Power. ‘There are belts on the market that have a long life, but as a gift 
in SSE be dearer than leather. They absorb more energy in driving. As I am 
“cin keeping the demand for hides up, I may be prejudiced when I say, 
S$ nothing like leather,’? 
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Lucerne Area Increasing. . 

Figures prepared by officers of the Condobolin (New South Wales) Experiment 
Farm supply striking evidence of widespread appreciation of the value ot lucerne 
for grazing purposes. The figures show that within a radius of 30 miles of: 
Condobolin 6,790 acres of lucerne had been established, without taking into 
consideration the areas grown under irrigation. 

Previous to 1932 the area sown to lucerne in this district was only 412 acres: 
During 1932 the area was increased by 150 acres, 900 acres, were added in 1933,, 
3,390 in 1934, and 1,978 acres so far in 1935. But for the exceptionally dry 
nae and early winter, the area planted this year would have been considerably 
greater. 

Commenting on these figurues, the State Agrostologist (Mr. J. N. Whittet) 
attributed the inerease in the area, which is one of the relatively dry parts of the: 
State, to the department’s demonstration of light seedings at the rate of 2 Ib. to 
the acre. He stated that the ‘‘dry’’ farming methods adopted on the Condobolin 
Experiment Farm had attracted the keen interest of graziers of the district, and 
he believed that largely increased acreages of grazing lucerne would be put down 
in the near future. : 

Mr, Whittet added that lucerne was now established on thirty-eight holdings 
within a 30-miles radius of Condobolin. The areas ranged in size from 10 to 1,300» 
acres; two properties had 900 acres each, while others had 640, 400 (two), 270, 
260, and 210 acres, respectively. One grazier, who had established 900 acres since 
1932, had announced his intention of sowing 1,000 acres each year until he had 
attained an objective of 5,000 acres. , 

Light seedings in the autumn on well-prepared fallows, Mr. Whittet believed,. 
were the secret of success in establishing grazing lucerne stands in the low rainfall. 
districts. 


Value of Sown Pastures, 

Throughout Northern New South Wales, and New England in particular, 
the value of sown pastures was strikingly demonstrated this season, following what 
is considered by many graziers to have been the worst winter on record. Stock 
on natural grazing suffered heavy mortality from the lack of: nutrition in the native: 
grasses, and many graziers were compelled to adopt supplementary feeding in order 
to keep their stock alive. 

The Assistant Agrostologist of the New South Wales Department of Agriculture,. 
after a tour of the New England districts, said that on properties where sown. 
pastures were available stock came through the winter in good condition. Although 
the sown paddocks made little growth during the exceptionally dry season, some 
palatable green feed was always available, which combined with hay cut from the 
summer crops enabled the stock to maintain condition. Graziers with large areas’ 
of such grasses as Philaris tuberosa, perennial rye, cocksfoot, and clovers were 
emphatic as to their value under the extremely unfavourable conditions. 

At Wallamumbi, in the Armidale district, Mr. P. A. Wright had treated about 
1,000 acres of country, and, in addition to sown paddocks, had had considerable 
success in improving the native pastures by broadcasting subterranean clover at 
the rate of 2 Ib. per acre with 1 cwt. of superphosphate. Hay made from the 
sown areas had been of great value during the winter. On a sown area of 50 acres: 
which had been divided into two paddocks, and which was supplemented by 22 
acres of ordinary grazing, sixty-one head of cattle and an average of one sheep 
to the acre were carried in good health and vigour from the end of April to the 
second week in October. 

Mr, L. P. Dutton, of Urandangie, Guyra, had proved that the straw of Philaris, 
after the seed had been threshed out, was a valuable adjunct to pastures during’ 
winter. Stocks were given access to the stacks of straw in the paddocks, which they 
thoroughly relished. 

Mr. Moodie considered that lucerne should reeeive much more attention from 
New England graziers. A pasture mixture admirably adapted to New England 


conditions, and which was an excellent grazing and hay proposition, consisted of 


4 lb. of Philaris, 2 lb. of lucerne, and 2 lb. of English trefoil (Medicago lupulina)- 
At Bald Blair, Mr. H. F. White had found that it produced excellent grazing at 
all periods of the year, and that the hay was of highly nutritious quality. The 
mixture should be sown on well-drained soils. 

This season it had been possible to compare the Burbank selection strain _of 
Philaris tuberosa with -the ordinary commercial strain under extensive grazing 


conditions. It was generally conceded that the Burbank strain was much superior 


to the ordinary strain. 
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Saving Our Wild Life. 


Thus Alec. H. Chisholm, the well-known ornithologist and nature writer, in 
“The Australasian’? :— 


Publication of ‘‘ Australian Wild Life,’’ the second annual journal of the Wild 
Life Preservation Society of Australia, shows that this society is doing excellent 
work in safeguarding the fauna and flora of the Commonwealth. The journal 
includes articles on Australian nature books, native plants of New South Wales, 
and (by Walter B. Griffin) ‘‘Occupational Conservation,’’ but most of the space: 
is devoted to the society’s annual report. This shows a fine record of public service, 
ranging from attempts to re-establish the koala in its native state to an account of 
the efforts being made to restrain people from caging wild birds that are not. 
adapted to confinement. 


Personally, I am very glad that the society is fighting so stoutly the cause of the 
caged bird. Doubtless birds that are kept in large aviaries, where they have 
Space to use their wings and facilities for breeding, may be moderately content, but: 
it seems to me that there is something wrong with the mentality of people who 
pen wild birds in small cages. 


For this and kindred reasons I commend the work of the Wild Life Preservation. 
Society to all who esteem the birds and mammals of Australia. The annual’ 
Subscription is 5s. for men and 2s. 6d. for women, and the honorary secretary is 
Mr. David Stead, Science House, Gloucester: street, Sydney. 


Soil Erosion. 


Two conditions are necessary before soil erosion can commence, says Mr. H. H. 
Cornell (as reported in ‘‘The Australasian’’) who has investigated soil erosion 
Problems in South Africa. First there must be unabsorbed water, that is, run-off 
water, Secondly, the run-off water must move at a certain speed. These conditions 
are controlled by the following factors:—The texture and structure of the soil, © 
physical conditions and soil surface, total amount of rain, nature (distribution) 
of rain, vegetal cover on the soil, and slope or gradient of the surface. Great tracts 
of country have been destroyed by soil erosion in South Africa, and the trouble 
is extending. Various steps are being taken to combat the menace, Tree planting 
* being undertaken. Soil-binding grasses are being sown down. Cultivation of. 

dangerous’’ country is restricted, and the growth of what are called erosion- 
Producing crops, such as cotton,-corn, and tobacco, is discouraged in some parts. 

ublic money is being advanced on easy terms to land owners to help them arrest 
€rosion extension. 


Lamb Raising. Flock Improvement. 

. With the object of encouraging the expansion of the fat lamb breeding industry 
Mm Queensland, the Department of Agriculture and Stock has completed the purchase 
of a draft of 176 stud ewes and rams of the British breeds, most of which were 
Selected from the studs of the Riverina district. 


The purchase comprised 60 Border Leicester rams, 20 Border Leicester ewes, 

20 Romney Marsh rams, 10 Romney Marsh ewes, 26 Dorset Horn rams, 10 Dorset 

orn ewes, 25 Southdown rams, 8 Southdown ewes, and 2 Shropshire rams. All 

€ sheep, which are first quality registered stud sheep, have been delivered, and 

cir influence in the expansion of the fat lamb breeding industry will’be of marked 
enefit to the flocks of the State. : 


Dairying Fundamentals. 


Quality in milk and cream is not accidental—it is the result of care that 
Conditions shall be satisfactory in a number of respects. The dairying fundamentals 


are ;— 
Healthy cows and attendants. 
Wholesome feed and pure water. 
Strict attention to cleanliness. 
Prompt cooling. 
Protection in transportation. 
Frequent delivery to the factory. ; 
Absence of feeds and weeds that produce objectionable odours and flavours. 


‘ 
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PLATE 27. : 
A Tropical Home and Garden, North Queensland. 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staffs of the Queensland Baby Clinics, dealing with the care and general welfare 
of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


OUR CHILDREN OF THE WEST. 


FEW things are so helpful as friendly but candid criticism. A 
Western newspaper lately remarked that our monthly articles on 
the feeding of children, though doubtless containing sound advice, were 
of little use to those who could not obtain the diets recommended. In 
this criticism there is some truth. We write for the whole State, but 
are not ignorant that in the west of Queensland there are special 
difficulties in acting on our advice. Difficulties, we say, not impossi- 
bilities. ‘ 

It is not easy for a coastal Queenslander to appreciate these diffi- 
culties, for he lives in a fertile comparatively well-watered area. He 
cannot visualise an apparently boundless plain, level-to the horizon in 
all directions, very scantily clothed, if at all, with small stunted timber 
arising from soil more or less (mostly less) concealed by tufts of dry 
grass, though at rare intervals and for short periods buried in luxuriant 
grass and herbage. Here nothing is less certain than rain. At long 
intervals it falls heavily. When it will come no one knows, but one 
assertion may safely be made. Out of every four years on the average 
three will be dry years. What a dry year out West means very few 
coastal dwellers know. Indeed, most Queenslanders know more of 
Abyssinia than of two-thirds of their own State. They may complain 
of their own hot days tempered by sea breezes and followed by cooler 
nights. They cannot imagine furnace heats often from 110 to 115 
degrees continued for weeks together and accompanied by dry winds 
that wither all the surface vegetation. 
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From this arid region comes most of our wool, the greatest. wealth 
of our State; and in this region our women and children suffer the 
hardest conditions. What the eye has not seen, the heart does not feel; 
and of all parts of this State the children of the West are the most 
neglected. Hxcept for a very brief annual visit by train our Child 
Welfare Service has not reached them. Branch Clinics haye been 
promised for Longreach, Barcaldine, Blackall, and Aramac, and we 
hope they will soon be opened. Similar branches are equally needed 
in Roma, Chinchilla, Mitchell, Charleville, Cunnamulla, and Quilpie. 
Want of knowledge is the greatest drawback to the health of women 
and children everywhere, but in our West more knowledge is wanted 
than elsewhere. It is no simple problem to adapt our race to the 
difficulties of an arid climate. 


Recently some interest has been aroused in our Western children. 
It is a hopeful sign. Summer coastal holidays for ill-nourished children 
from the inland plains have been tried here and elsewhere with wonder- 
ful results. At this Christmas season let us remember those who need 
a seaside change more sorely than we do ourselves. 


IN THE FARM KITCHEN. 


TRIFLES. 
Banana Trifle. 
Take 6 bananas, 1 lemon, 2 sponge-cakes, 4-pint milk, 1 egg, 1 teaspoon cornflour, 
I gill cream, a few glace cherries, 1 strip angelica, 2 oz. castor sugar. 


Peel and slice five bananas with a stainless knife. Line a glass bowl with thin 
slices of sponge-cakes, and spread the banana on this. Squeeze over them the juice 
of a lemon, sprinkle with 1 oz. castor sugar, and leave for half an hour. Put the 
lemon rind in the milk, and let it warm gradually for half an hour. Then take out 
the rind. Mix the cornflour to a thin paste with a little cold milk. Bring the 
flavoured milk to the boil, pour it on the cornflour, return it to the pan with half 
an ounce of sugar, and stir while it boils for four minutes. ‘Take it off the heat, 
and when it ceases boiling pour it on to the beaten egg. Leave until only just 
warm, then pour it over the bananas. Whip the cream with a dessertspoonful of 
castor sugar. Pile it on the custard when cold. Decorate with sliced bananas, 
cherries, and angelica, Serve when required. 


Banana and Pineapple Trifle. 
Take 5 small sponge-cakes, 2 bananas, 1 tin pineapple blocks, a little castor 
sugar, 1 lemon, 4-pint cream. : 
Slice the sponge-cakes. Cut the bananas into rounds. Arrange them in alter- 
nate layers in a glass dish and squeeze the lemon juice over them. Empty the 
Pineapple over all. Cover the dish and let the contents soak for one hour. Whip 
the cream lightly, add a few drops of vanilla essence, and pour over the trifle. 


Pineapple Trifle. 

Take 1 tin of pineapple, 4-pint packet pineapple jelly, 6 sponge fingers, }-pint 

cream, 1 teaspoonful castor sugar, 2.0z. glace pineapple, 6 drops pineapple essence. 
The pineapple should be whole or in slices, 
_ Cut the pineapple into rings, then cut each ring in half. Put the sponge fingers 
in a glass dish and pour a gill of pineapple juice over. it. Place the cut pineapple 
all round the sides of the glass dish, standing them up. Pour the pineapple jelly, 
made according to directions, gently in and leave until set. Whip the cream with 
the sugar and essence, chop the glace pineapple, toss it into the cream, pile it on 
im a rough mound, and serve. 


Apricot Trifle. 
Take 1 round sandwich cake, }4-lb. dried apricots, 2 oz. apricot jam, 1 oz. 
almonds, 1 gill’ cream, 1 teaspoonful Noyeau syrup, 2 oz. castor sugar. é 
Well wash the apricots, put them into a bowl, rather more than cover them with 
Warm water, and leave for twenty-four hours. Then drain off the water, put it in 
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a stewpan with the sugar and boil quickly for three minutes. There should be 
half a pint of syrup. If there was not sufficient water from the apricots to make 
this, add water to make up the quantity. Put in the apricots and simmer until 
they are tender. Turn into a bowl to cool. Put the apricot jam in the sandwich 
and -place it on a round dish. Drain off the syrup from the apricots, and when 
only just warm pour it over the sandwich. Leave for two hours. Blanch the 
almonds and slice them. Pile the apricots on the sandwich, mixing the almonds 
amongst them. Whip the cream until stiff, adding the Noyeau (if liked) and a 
little icing sugar. Put it into a forcing bag and decorate the top, 


Apple and Nut Trifle 


Take 14 Ib. apples, 2 oz. ground almonds, 2 oz. butter, 2 oz. sugar, 2 eggs, 
1 giil cream, 2 oz. shelled walnuts. : 

Peel, core, and cut up the apples, put them in a saucepan with just enough 
water to prevent them burning (about two tablespoonfuls), and simmer until they 
are a soft pulp. Stir to prevent them sticking to the pan. Mash them with a 
fork and put them in a piedish. Beat the butter and sugar to a soft cream, add 
to it the ground almonds, well-beaten egg-yolks, and the whipped egg-whites. Pile 
this on the apple and bake in a slow oven for about three-quarters of an hour. 
When cool turn it out on a glass or fancy dish, and when quite cold whip the 
cream with a teaspoonful of castor sugar. Add to it the walnuts, skinned and 
chopped small. Pile on the trifle and serve. 


Peach Trifle. 

Take 4 ripe peaches (or a small tin of peaches), 2 oz. sugar, 1 small sponge 
sandwich, 2 0z. ratafias, $-pint cream, 2 glace apricots. 

Skin, cut in half, and stone the peaches. Put the kernels into a saucepan with 
the sugar and a small teacupful of water. When the syrup boils, put in the peaches 
and simmer gently for ten minues. Turn into a bowl and set aside to cool. Cover 
the bottom of a glass dish with slices of sponge cake, put the ratafias on top, and 
pour over a quarter pint of peach syrup. Leave for one hour, then arrange the 
peaches. Whip the cream, pile it on, and decorate with the glace apricots cut 
in strips. 


Meringue Trifle. , 
Take 6 pairs meringue cases, 3 sponge cakes, 2 tablespoonfuls jam, 14 gills of 
eream, milk, sugar, vanilla essence, glace cherries, angelica. 


Arrange the meringue cases in @ dish in pairs to form a border. Whisk the 
cream until it stiffens, sweeten and flavour to taste. Split open the sponge cakes 
and then use them to fill up the centre of the ring, soaking each layer with a little 
milk (and rum if liked), and putting whipped cream between. Pile the remainder 
of the cream on top and decorate with two or three glace cherries and leaves of 
angelica. 


Goblin Trifle. 

Take some left-over rice pudding, custard, strawberry jam, 4-pint cream, a 
few ratafias, hundreds and thousands. Allow 2 tablespoonfuls of rice pudding, 
2 teaspoonfuls of jam, 1 gill custard, and 2 ratafias for each child. 


Place a layer of jam in the bottom of a glass dish. Spread the rice pudding 
on top, then pour the custard over. When set cover with whipped cream and 
decorate with ratafias and hundreds and thousands. 


‘Old-fashioned Trifle. 

Take 1 pint cream, 1 pint custard, 6 sponge cakes, 1 dozen macaroons, 4-lb. 
ratafias, strawberry jam, 4-pint sherry, j-pint brandy, 4-pint water. The sponge 
cakes should be stale. 

Mix the sherry, brandy, and water together. Spread a layer of jam on the 
pottom of a fancy glass dish. Cut the cakes in half, dip them into the wine and 
water, and put a layer of them on the jam. Then dip some macaroons and ratafias 
jn the wine and put them with the layer of sponge cake. Pour some good thick 
custard over. Now add more jam-soaked cakes and custard, letting the cakes pile 
high in the centre. Whip and flavour the cream, put into a forcing bag, having 
a large rose pipe, and force this out on top of the cake mixture. _ The top of the 
cream can be ornamented with crystallised fruits, sweets, or anything that may be 
suitable and convenient. The trifle should be prepared some hours before it is 
to be served, and the cream is added at the last minute. 
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Orchard Notes for February. 
THE COASTAL DISTRICTS. 


EBRUARY in coastal Queensland is frequently a wet month, and, as the air is 
often heavy with moisture and very oppressive, plant growth of all kinds is 
rampant, and orchards and plantations are apt to get somewhat out of hand, as it is 
not always possible to keep weed growth in check by means of cultivation. At the 
same time, the excessive growth provides a large quantity of organic matter which, 
when it rots, tends to keep up the supply of humus in the soil, so that, although the 
property looks unkept, the fruit-producing trees and plants are not suffering, and 
the land is eventually benefited. When the weed growth is excessive and there is a 
danger of the weeds seeding, it is a good plan to cut down the growth with a fern 
hook or brush seythe and allow it to remain on the ground and rot, as it will 
thereby prevent the soil from washing, and when the land is worked by horse power 
or chipped by hand it will be turned into the soil. This is about the most satisfactory 
way of dealing with excessive weed growth, especially in banana plantations, many 
of which are worked entirely by hand. 


The main crop of smooth-leaf pineapples will be ready for canning, and great 
care must be taken to see that the fruit is sent from the plantation to the cannery 
with the least possible delay and in the best possible condition. The only way in 
which the canners can build up a reputation for Queensland canned pineapples is for 
them to turn out nothing but a high-class article. To do this they must have good 
fruit, fresh, and in the best of condition. 


The fruit should be about half-coloured, the flesh yellowish, not white, of good 
flavour, and the juice high in sugar content. Over-ripe fruit and under-ripe fruit 
are unfit for canning, as the former has lost its flavour and has become ‘‘winey,’’ 
while the latter is deficient in colour, flavour, and sugar content. 


For the 30 or 32 oz. can, fruit of not less than 5 in. in diameter is required, in 
order that the slices will fit the can; but smaller fruit, that must not be less than 
4 in, or, better still, 4} in, in diameter, and cylindrical, not tapering, can be used for 
the 20-22 oz. can. 


Bananas for shipment to the Southern States should on no account be allowed 
to become oyer-ripe before the bunches are cut; at the same time, the individual 
fruit should be well-filled and not partly developed. If the fruit is over-ripe it will 
not carry well, and is apt to reach its destination in an unsaleable condition. 


Citrus orchards require careful attention, as there is frequently a heavy growth 
of water shoots, especially in trees that have recently been thinned out, and these 
must be removed. Citrus trees can be planted now where the land has been properly 
prepared, and it is also a good time to plant most kinds of tropical fruit trees, as 
they transplant well at this period of the year. ; 


A few late grapes and mangoes will ripen during the month, and, in respect to 
the latter, it is very important to see no fly-infested fruit is allowed to lie on 
the ground but that it is gathered regularly and destroyed. 


Strawberries may be planted towards the end of the month, and, if early ripening 
fruit is desired, care must be taken to select the first runners from the parent plants, 
as these will fruit quicker than those formed later. The land for strawberries should 
be brought into a state of thorough tilth by being well and deeply worked. If 
available, a good dressing of well-rooted farmyard manure should be given, as well 
as a complete commercial fertilizer, as strawberries require plenty of food and pay 
well for extra care and attention. . 


THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. | 


HE marketing of later varieties of peaches and plums and of mid-season varieties 

of apples and pears, as well as of table grapes, will fully occupy the atten- 

tion of fruitgrowers in the Granite Belt, and the advice in these notes for the 

two previous months with regard to handling, grading, packing, and marketing 

is again emphasised, as it is very bad policy to go to all the trouble of growing 

fruit and then, when it is ready to market, not to put it up in a way that will 
attract buyers. ; 
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Extra trouble taken with fruit pays every time. Good fruit, evenly graded and 
honestly packed, will sell when ungraded and badly packed fruit is a drug on the 
market. Expenses connected with the marketing of fruit are now so high, owing 
to the increased cost of cases, freight, and selling charges, that it is folly to attempt 
to market rubbish. 


During the early part of the month it will be necessary to keep a careful watch 
on the crop of late apples in order to see that they are not attacked by codlin moths. 
If there is a slightest indication of danger, a further spraying will be necessary,. 
as the fruit that has previously escaped injury is usually that which suffers the 
most. 


Fruit fly must also be systematically fought wherever and whenever found, and 
no infested fruit must be allowed to lie about on the ground. 


Grapes will be ready for market, and in the case of this fruit the greatest care 
tn handling and packing is necessary. The fruit should never be packed wet, and, if 
possible, it is an excellent plan to let the stems wilt for a day at least before 
packing. This tends to tighten the hold of the individual berries on the stem and 
thus prevent their falling off. 


In the western districts winemaking will be in progress. Here again care is 
necessary, as the better the condition in which the fruit can be brought to the press 
the better the prospect of producing: a high-class wine. 


Where necessary and possible citrus trees should be given a good irrigation, as 
this will carry on the fruit till maturity, provided it is followed up by systematio 
cultivation so as to retain a sufficient supply of moisture in the soil. 


Farm Notes for February. 


EFERENCE was made in last month’s Notes to the necessity for early prepara- 
tion of the soil for winter cereals, and to the adoption of a system of thorough 
cultivation in order to retain moisture in the subsoil for the use of crops intended to 
be raised during the season, The importance of the subject, and its bearing in 
relation to prospective crop yields, is made the excuse for this reiteration. 


Special attention should be given to increasing the area under lucerne (broad- 
leaf Hunter River) wherever this valuable crop will grow. Its permanent nature 
warrants the preparation of a thorough tilth and seed-bed, and the cleansing of the 
land, prior to sowing the seed, of all foreign growths likely to interfere with the 
establishment and progress of the crop, Late in March or early in April is a 
seasonable period to make the first sowing providing all things are favourable to 
a good germination of seed. 


Dairymen would be well advised to practise the raising of a continuity of fodder 
crops to meet the natural periods of grass shortage, and to keep up supplies of 
succulent fodder to maintain their milch cows in a state of production. 


Many summer and autumn growing. crops can still be planted for fodder and 
ensilage purposes. February also marks an important period as far as winter fodder 
crops are concerned, as the first sowings of both skinless and cape barley may be 
made at the latter end of the month in cool districts. Quick-growing crops of the 
former description, suitable for coastal districts and localities where early frosts are 
not expected, are Soudan grass, Japanese and French millet, white panicum, liberty 
millet, and a similar kinds belonging to the Setaria family. Catch crops of Japanese 
and liberty millet may also be sown early in the month in cooler parts of the State, 
but the risk of early frosts has to be taken. 


_ Maize and sorghums can still be planted as fodder and ensilage crops in coastal 
districts. In both coastal and inland areas, where dependence is placed “largely on 
a bulky crop for cutting and feeding to milch cows in May and June, attention should 
be given to Planters’ Friend (so-called Imphee) and to Orange cane. 
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In most agricultural districts where two distinct planting seasons prevail, the 
present month is an excellent time for putting in potatoes. This crop responds to 
good treatment, and best results are obtainable on soils which have been previously 
well prepared. The selection of good ‘‘seed’’ and its treatment against the possible 
presence of spores of fungoid diseases is imperative. For this purpose a solution of 
1 pint of formalin (40 per cent. strength) to 24 gallons of water should be made up, 
and the potatoes immersed for one hour immediately prior to planting the tubers. 
Bags and containers of all kinds should also be treated, as an additional precaution. 
‘Trish Blight’? has wrought havoe at times in some districts, and can only be 
checked by adopting preventive measures and spraying the crops soon after the 
plants appear above the ground. Full particulars on the preparation of suitable 
mixtures for this purpose are obtainable on application to the Department of 
Agriculture, Brisbane. 


Weeds of all kinds, which started into life under the recent favourable growing 
conditions, should be kept in check amongst growing crops; otherwise yields are 
likely to be seriously discounted. ‘The younger the weeds the easier they are to 
destroy. Maize and other ‘‘hoed’’ crops will benefit by systematic cultivation. 
Where they are advanced, and the root system well developed, the cultivation should 
be as shallow as possible consistent with the work of weed destruction. 


. First sowings may now be made of swede and other field turnips. Drilling is 
preferable to broadcasting, so as to admit of horse-hoe cultivation between the drills, 
and the thinning out of the plants to suitable distances to allow for unrestricted 
development. Turnips respond to the application of superphosphate; 2 cwt. per 
acre is a fair average quantity to use when applied direct to the drills. 


Where pig-raising is practised, land should be well manured and put into good 
tilth in anticipation of sowing rape, swedes, mangels, field cabbage, and field peas 
during March, April, and May, ; 


QUEENSLAND WHEATS. 


In the current ‘‘ Journal of the Australian Institute of Agricultural Science,’’ 
Mr. H, Wenholz, B.Sc., Agr., Director of Plant Breeding, Department of Algriculture, 
New South Wales, pays a graceful tribute to the work of Mr. R. EB, Soutter, 
Agricultural Research Officer (Wheat and Maize), Department of Agriculture and 
Bicol Queensland, and formerly Manager of the Roma State Farm, in the following 
erms :— 


Florence has been the leading variety of wheat in Queensland for many years, 
but whereas it occupied 50 per cent. of the area in 1924, this proportion has dropped 
to 16 per cent. in 1934. Pusa 4 and Clarendon have also been very popular wheats 
in Queensland for some time, but the efforts of Mr. R. E. Soutter, working under 
great disabilities in breeding wheat at a State farm outside the main wheat belt, 
are being slowly but surely rewarded. His three best varieties, viz., Three Seas 
(CCC), Flora, and Cedric, evolved respectively in 1920, 1923, and 1925, occupied 
between them in 1934 about one-third of the wheat area in Queensland, and nearly 
another 10 per cent. is occupied by other wheats of his breeding such as Novo, 
Amby, Warchief, Duke of York, Watchman, &e. Soutter’s chief objectives in 
breeding wheats for the Queensland climate are early maturity, high grain quality, - 
‘nd resistance to stem rust, combined with productiveness, and it is a tribute to 
his capabilities that he has evolved three varieties which have these characters and 
which have so largely taken the place of Florence, for this variety is itself so 
800d in all the characters mentioned. 
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In Memoriam. 
MR. EDMUND JARVIS. 


By the death of Mr. Edmund Jarvis, of Boston street, Clayfield, which 
occurred on 18th December, Queensland loses one who made no mean 
contribution to the success of her sugar industry. For many years Mr. 
Jarvis carried out investigations in the entomological branch of that industry 
and published numerous bulletins, pamphlets, and articles on his discoveries. 
In this way he helped the cane farmers to fight tho worst insect pests 
with which they have had to contend. For many years he was a regular 
contributor to this Journal. 


The late Mr. Jarvis was a native of Devonshire, England, where he 
was born sixty-six years ago. Coming to Australia, he first settled in 
Victoria, but in 1908 he joined the Queensland Department of Agriculture 
and Stock as an assistant entomologist. In 1914 he was sent to Gordon- 
vale, and took charge of the entomological laboratory of the Bureau of 
Sugar Experiment Stations there and upon the resignation of Dr. J. F. 
Illingworth in 1921 he was appointed to the charge of sugar-cane entomo- 
logical work throughout the State. He was transferred to headquarters in 
Brisbane last year. 

Mr, Jarvis was a great lover of nature, and was exceptionally gifted as 
an artist. In addition to his many notable illustrations in scientific papers, 
his love of nature found expression in the painting of many exquisite water 
colours. He had a particularly fine collection of paintings—his own work— 
of the variegated foliage of many varieties of acalypha and other flam- 
boyant tropical plants. He was also an accomplished musician. His first 
scientific publication was ‘‘Notes on Insects Damaging Sugar-cane in 
Queensland’’ (1916), the finest comprehensive account of Queensland sugar- 
cane pests published up to that time. Other important publications included 
‘*Queensland Cane Insects and Their Control’’ (in three series), and ‘‘'The 
Economy of Cockchafer Beetles.’’ 

The late Mr. Jarvis had a personality of great charm, a retiring nature, 
and a very friendly disposition marked by a constant unobtrusive desire to 
help others, particularly his fellow-officers. Mr. Hubert Jarvis, a well- 
known entomologist and artist, is a brother. 

Deep sympathy is extended to the widow of the late Mr, Jarvis and. 
their family of four children, and to other bereaved relatives, in their great 
SOrTOW. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF NOVEMBER IN THE AGRICULTURAL 
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1935, AND 1934, FOR COMPARISON. 


AVERAGE TOTAL AVERAGE TOTAL 
RAINFALL. RAINFALL. RAINFALL. RAINFALLs 
Divisions and Divisions and 
Stations. No. of Stations. No. of 
Nov. | Years’) Nov., | Nov., Noy. | Years’, Nov., | Nov., 
- | 1935. | 1934. -| Re- | 1935. | 1984. 
cords. cords. 

North Coast. In. In In. Central Highlands. In. In. In. 
Atherton cy oe | 2°46 34 1:25 | 8-42 || Clermont .. «| 2:07 64 at 2-20% 
Cairns an -. | 3-97 53 2-91 | 5:12 || Gindie ings - | 2-23 36 nh 7-57 
Cardwell os ~. | 4:19 | 63 4:35 | 8-46 || Springsure --| 2:23] 66 0-05 | 617° 
Cooktown .. .. | 2:57) 59 0:38 | 3:38 

erberton .. oe | 2°64 49 1:80 | 6-26 
Ingham iy ..| 394] 43 | 1:04] 5-81 
Innisfail 5 «- | 6:36 | 54 4-64 | 4:92 
Mossman Mill .| 4:37 7; 22 3°88 | 5:48 Darling Downs. 
Townsville .. -.| 1:91] 64 | 0°37] 3-06 
Dalby os o. | 2°82 65 0-58 | 5:46: 
Central Coast. Emu Vale .. cops 1 WANES 39 0:26 | 2°55. 
Hermitage .. ee} 2vl} 29 0-09 | 1:74 
AVTEe se “a -. | 1:81] 48 | 0-16 | 6-70 || Jimbour .. «| 264] 47 |-0-20 | 7-11 
Bowen =e Avpip Akal 64 0:37 | 2-13 || Miles ost -- |. 2-67 50 0-37 | 4:86 
Charters Towers ../| 1:47 | 53 | 0-04 1-23 || Stanthorpe .. -.| 2:76] 62 | 0-70 | 2:52 
Mackay ~ «. | 3:16 | 64 | 0-81 | 3-38 || Toowoomba +. | 3:38] 63 | 0:39 | 3-65 
Proserpine |. ..| 3:01} 32 | 0-81] 6-05 || Warwick .. -.| 2:66 | 70 0-17 | 2-25 
t. Lawrence -.| 246] 64 | 0515 | 8-86 
South Coast. 
Biggenden +s -. | 2°89] 86 rt 57 Maranoa. 
pundaberg 5 Pe asto. 52 0-15 | 13-93 
Tisbane 2 rid popes 84 1:26 | 5:68 || Roma wr: 2-22 61 0-56 | 7-40 
Caboolture 22 »| 3:59] 48 | 0-48] 8-25 
Ghilders 4G -» | 2:86} 40 aay 5:78 
Eghamhurst --| 461] 42 | 1:76 | 7-97 
ripe . 2] 8:30] 48 | 1-61 | 4-05 
qayndah “45 2. | 3:02 64 0:05 | 7:32 
Rieie 20 -»| 330] 65 | 0-18] 7-73 State Farms, &c. 
Ikivan | 263 | 56 | 0-10 | 5-04 
N borough -.| 3:26] 64 | 1:52] 5-77 || Bungeworgorai ..| 2:53 21 a 8-39 
ambour ren o.| 4:14 39 0-95 | 7-42 || Gatton College +2}. 3°03 36 0-31 | 283 
pauango 1 .. | 280] 53 | 0-16 | 7-50 || Kairi a +. | 2:42 | 21 o. 4-91 
Woekhampton .. | 2:47 | 64 | 0-07] 7-02 || Mackay Sugar Ex- 
Codford ,, o. | 3:34 48 0-71 | 7:29 periment Station 2-91 38 0:79 | 3-81 
} 
’ A. 8. RICHARDS, Divisional Meteorologist. 
CLIMATOLOGICAL TABLE—NOVEMBER, 1935. 
etic COMPILED FROM TELEGRAPHIC REPORTS. 
ae SHADE TEMPERATURE. RAINFALL. 
= 
3 o 
Districts and Stations. BES Means. Extremes. 
oa Wet 
£33 Total. | Days. 
Aa | Max. | Min. | Max. | Date. | Min. | Date. 
Sa ES |S een UF” gt Se 
(thrsk Coastal. In. Deg. | Deg. | Deg. Deg. Points. 
ern myo . | 29:88 88 72 | 96 17 6 5 38 5 
Roope? + 90 a" *: 81 60 93 15 | «51 /4,18,14| 180 10 
Brisbane eo ++ ++ | 80°00 90 67 | 104 15 62 11 7 1 
a oe > 30:04 81 63 98 14 57 1 126 5 
Dalby Darling Downs. ¥ 
manmore  SP tf PEON BS | be | oe | at | ge fe ae feted = 8 
0 a0 ie, g 7 : 
°woomba ae gi | 65 | 92 | 91 | 47 | 18 | 30 3 
Georges fid-Interior, 
: teetown =. | 29-87 | 99 | 72 | 108 |1,4,6,| 63 | 10 1 44 1 
on 14, 15 
Mitchet ** + ss | 20-92 | .97 | 66 | 104 favor | 55 7 | 10 3 
, “Kd oo +» | 29:97, 91 61 101 21 47 18 87 4 
Burket, Western, 
Boulia WY? ..  ..| 2985 | 95 | 75 | 108 [14,19 | 64 l1819 | 62 2 
Thargomindan °° ** | 29°86. | 101 70 | 110 20 50 17 62 2 
ee se) | 20°02 93 67 109 20 56/17, 18 8 Lag 
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' ASTRONOMICAL DATA FOR QUEENSLAND. 
Times Computep By D. EGLINTON anp A. C. EGLINTON. 


TIMES OF SUNRISE, SUNSET, Phases of the Moon, Occultations, &c. 
AND MOONRISE. " 2Jan., ( First Quarter 9 12 a.m. 

: 9 ,, © Full Moon 12 42 a.m. 

AT WARWICK. 17 ,,  ) Last Quarter 10 36 a.m. 


MOONRISE.| 24 ,, @NewMoon 12 36 p.m. 


31 First Quarter 9 36 am. 
January. | February. | Jan., | Feb. 2 Qua 3 
1936. 1936. 1936. | 1936. Apogee, 15th January, at 9.48 a.m. 
Perigee, 26th January, at 3.30 a.m. 


| 
| 
| 
) 
| 


} i} 
| Rises.| Sets. | Rises.) Sets. | Rises. | Rises. , 
1 | | On the 4th the Earth will arrive at that part of 
| its orbit which brings it nearest to the Sun; it 
| will then be 3,120,000 miles nearer than on 4th July. 
| a.m, p.m. | It might be expected that our hottest day would 
6-47 | 11-24 | 1-34 | be when the Sun is nearest, but meteorologists are 
| aware of many other conditions which. affect the 
| p.m, temperature, and know that it is impossible to 
RA iasgal 6°50 | 5:25 | 6:47 | 12-27 2-34 | foretell a month beforehand what the temperature 
3 | 5-1 | 6-50] 5-26| 6-46| 1-31] -3-33 | willbe. 
25 |e te tt a obs en ie 
early hours of the e Moom enter the 
5 | 5-2 6°51 | 5°27 | 6:45 3°37 5:10 | Umbra, or darker part of the Earth’s shadow, at 
6 
7 
8 


53 | 651 | 5:28 | 6-44) 5:38) G27 | And will not emerge till 5.51, three-quarters of an 

hour after Sunrise. The phases of the Moon will 

| 54 | 6-52) 5-29 | 643) 6:29 | 6:59 | show that it will be rather less than halfway between 

9 | 55 652 | 5°30 | 6-42 7-23 7-28 | Perigee and Apogee. The previous Perigee having 

10 | 5-6 | 6°52] 5-31] 642) 7:53) 7:58 ea on a DO ReTaDets it pall eaht the ence 

shadow where $s more than the average width. 

11 | 5:7 | 652 | 5:32 | 6-41 | 8-27 | - 8:27 | Between the time of entering the Umbra and leaving 
12 | 5:7 6°52 | 5°32 | 6:40 9-0 8-58 | will be 3 hours 23 minutes. : 

13) 5:8 6°52 | 5°33 | 6°39 9°31 9°30 On the 16th Venus and Jupiter will be poparennly 

etween 


heres ; 5:34 | 6:38 | 9:59 | 10-8 | within a degree and a half of one another, 
wg es = SOP 0°8 | Scorpio and Sagittarius, ‘They will be abouti3 hours 


| 5:3 6°51 | 5:28 | 6-44 4:40 5-51 | 2.28 a.m. ‘It will be in the deepest part at 4.9, 
| 
| 


| 517 | 6°50 | 5:40 | 6:30 | 3-43 | 5:50 | will appear to be 12 degrees (twice length of Cross) 


5 . . . 
15 510 6°51 | 5:35 | 6-37 | 10-30 | 10-47 | }efore the Sun and nearly due north-east at. sunrise, 
J6 | 5:11) 6-51 | 5:36 | 6:36 | 11:0 | 11°35 | being best seen about an hour and a half earlier, 
17 | 5°11 | 6-51} 5:36 | 6:36 | 11°34 | when nearer the eastern horizon. 

| a.m. Aue the raids ee esr Su eausledel es itt ag: ‘ 
18 | 5:12) 6°51} 5:37 | 6-35°| a.m..} 12-27 | 2 Preatesune One LON CEL EOSS CHE UROL 
19 | 5-18 | 6-31 | 5-38 | 634| 1210] 1-25 pe will not set till one hour eight minutes 
20 | 5:14 | 6:50 | 5-38 | 6:33 | 12:55 | 2-27 Observers who notice the Moon and Jupiter in 
21 | 5-15 | 6-50] 5-39 | 6:32 1:46 3°34 a early no oa ah pata yale Pa 

| 5s F 7 : : 4: 4 degrees (eig mes diameter of Moon) to the 
22 | 5-16 | 6:50 | 5:40), 6:31 at cftH north-eastward. On the following morning Jupiter 
24 | 518 | 6:50 | 5-41 | 629] 4:48! 6-56 | west of the Moon. 


25 | 5:18 | 6-49] 5:42 | 6-28 5:59 8:3 On the 26th, Mars and Saturn, though in orbits 
96 | 5:19 | 6-49 | 5-43 | 6-27] 7-2 9-10 | 745 sa ot miles death vallt yt Sele ME ‘tle 
one degree of one another. ey W e visible 

27 | 5-20 | 6:49 | 5-43 | 6-26) 8-10} 10-18 | on the western horizon an hour after sunset wherever 
28 | 5:21 | 6-49 | 5-44 6°25 9:13 | 11-24 | that part of the sky is clear. 

| p.m, 
29 | 5-21 | 6:48 | 5:45 | 6-24 | 10-19 | 12-28 
30 5:22 | 6-48 11:23 7 Feb. © Full Moon 9 19 p.m. 
81 | 5:23) 6-48 ' er 16me >) Last Quarter 1 45 a.m. 


ZOmess @ New Moon 4 42 a.m. 
‘ 20 ges; C First Quarter 7 28 p.m. 


Apogee, 12th February, at 4.6 a.m. 
Perigee, 24th February, at 8.24 a.m, 


For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
it is moonlight only till about midnight. After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably. 

[All the particulars on this page were computed for this Journal, and should not be 
reproduced without acknowledgment.] . 
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ANNUAL RATES OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One Shilling. 
members of Agricultural Societies, Five Shillings, including postage. General 
Public, Ten shillings, including postage. 


VoL. XLV. | FEBRUARY, 1936. 


Event and Comment. 
Death of the King. ‘ 


‘THROUGHOUT Australia, no less than in the Motherland, the death 
of King George V. aroused a feeling of profound sorrow, to which 
was added a sense of deep personal loss. Of the late King’s own _ 
consciousness of the greatness of the trust he held as head of the most = 
liberal democracy in the world, his Empire has had the amplest evidence, ers 
Tt has been said of the Empire that it has become a fellowship of 
Self-governing peoples; yet their freedom has not lessened, but 
Strengthened their loyalty to the one Commonwealth. ‘‘It is in the one 
Throne that they find the symbol and bond of their unity.’ 


The Archbishop of Canterbury expressed the sentiments of the — 
Whole of the British Dominions when he said that it might be that by — 
mere force of circumstances or sentiment the Throne itself would have — 
been accepted by the people of the United Kingdom, and the nations 
of the Empire, as the centre of their unity. What was certain was that — 
the personality of the King had given to the Throne the power of — 
personal attachment. He brought the Throne into the hearts of his 
Subjects. They had discovered in the Sovereign a man whom they — 
could understand, respect, and trust. They had seen him in quiet | 
dignity worthy of his high office, and with it an unaffected friendliness. 
They had seen his constant care for their welfare, and his unselfish 
devotion in their service. 
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The sentiments of Queenslanders have been expressed eloquently, 
yet simply, by Archbishop Wand and Archbishop Duhig of Brisbane. 


In the course of his address at the Citizens’ Memorial Service in 
Brisbane, Archbishop Wand said that King George had not only endeared 
himself to the people of this country by visiting Australia and identify- 
ing himself with its interests, but he presided over the development of 
the Dominions into adult nationhood. To-day the Crown is recognised 
as the symbol of that allegiance which binds us, a free and independent 
people, into the great Commonwealth of the British Empire. 


““Therefore we rejoice in the memory of his kingly acts. With 
pride we remember how once and again, when the machinery of govern- 
ment seemed on the point of breaking down, he wag able by his own 
personal interposition to set the wheels again in motion and save the 
greater part of the civilised world from disaster. With humble gratitude 
we recall how in the day of the nation’s greatest peril his sense of 
Royal duty led him to share the sacrifices and dangers of his people even 
to the point when, like any of his sick or wounded soldiers, he was 
carried by ambulance from the scene of war. Above all, we exult that 
by his steadfast example he led us through a quarter of a century of 
unexampled difficulty until he brought us to a condition of recovery 
and stability which is the envy of all nations. 


“But .. . our reverence for the King is merged in our admiration 
for the man. The unique and central position of the British Throne 
demands that for the security of the Empire the Crown shall be worn 
by one whose personality draws forth the best in his subjects. Of 
King George V. it may be said that he displayed a character which 
“became the enthroned monarch better than his crown.’, 


“‘His dignity sprang from an unfeigned simplicity that endeared 
him to the heart of his people. Like many sailors he combined a love 
of the sea with a longing for the homely interests of the countryside. 
His farm, his horses, and his cattle were the delight of his private life. 
It was in the pastoral surroundings of his country home at Sandringham 
that he wished to die. The desire was fulfilled. Among the quiet scenes 
and the friendly folk with whom he was most familiar he entered into 
his rest. 

‘Here he lies where he longed to be, 
Home 1s the salor, home from sea, 
And the hunter home from the hill.’ 


“‘TTe was extraordinarily modest about his own abilities. Yet it was 
to the advantage of the whole Empire that the sea and the country had 
impressed characteristic qualities upon the personality of the great 
monarch. Clear vision and kindly courtesy, sense of duty, and willing- 
ness to serve were the gifts most needed in his day and station. These 
he displayed with a devotion that has rarely been equalled and never 
surpassed by a reigning king. He raised our common nature to the 
pitch of genius, and revealed in the capacities of the plain man an 
jmexhaustible treasure for the service of humanity.’ 


\ 
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In the course of his panegyric preached in St. Stephen’s Cathedral, 
on the day of the funeral of King George V., Archbishop Duhig said :— 


‘“‘Wor a quarter of a century King George ruled through recurring 
periods of exceptional difficulty. He saw thrones rock and fall, while 
out of each ordeal came his own set more firmly in the hearts of the 
people whom he trusted ‘absolutely and whose liberties he never sought 
to curtail. It was said by the poet Claudian that ‘never could liberty 
shine more fair than under a righteous king.’ Of the truth of this 
assertion we have ample proof in the reign of the beloved monarch who 
is to-day being laid to rest to the accompaniment of the tears and prayers 

of his people. 


“Seldom if ever has the news of the demise of a monarch evoked 
anything like the widespread sorrow that ... marked the announce- 
ment of the King’s death. Not only the people of a vast Empire, but 
men and women of every race and nation beyond its confines, joined 
in mourning the loss of a beloved friend of humanity. The world 
seemed to pause in its daily routine as if numbed by the sudden removal 
from its councils of a mighty influence for stability, peace and goodwill. 
Men and women in every condition of society from the factory worker 
to the millionaire, uncovered and bowed their heads in silence at the 
passing hence of one who was not only a great King but a truly good 
man, the warm rays of whose kindly thoughts and deeds penetrated 
everywhere and the common passport to whose sympathy was suffering 
and want. ; 


“‘Unprecedently great as were the Throne and Empire to which he 
succeeded, George V. never allowed himself to be carried forward 
automatically by their motion or live on their influence. He never 
sank the beauty and power of a fine personality in the role or title. 
of a King. He was before all else a man and one so good that the 
qualities of the man ‘often overshadowed the dignity of the King, and 
leaving undiminished the ancient respect of the people for the Crown, 
translated their obedience into a passionate personal attachment for him 
who wore it. To him might with truth be applied the poetic words 
written of one of his predecessors of over 200 years ago! . 


‘While the late King had many other gifts befitting a 
ruler, he will always be best remembered for his Christian 
attitude to every phase of national and social life, his devotion 
to duty, and his solicitude for the welfare of his people in every 
portion of his Dominions. He sought the good of his people and 
his power and his glory pleased them well all his days.’ 


‘“The King was almost as well known overseas as he was at home. 
As a Prince he had made two visits to this country. As King he had 
met many Australian visitors in London, and tens of thousands of the 
People of the Commonwealth had heard his voice in his touching 
Christmas messages over the radio. 
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** Above all he had taken a keen personal interest in this country, 
which he had himself launched on its career as a free Commonwealth and 
whose growth and progress he had ever since watched with pride. It 
is because of all these considerations that Australians can heartily 
enter into the sentiments expressed by the English poet who wrote:— 


** We, too, are friends to loyalty. 
We love 
The king who loves the law, 
respects his bounds, 
And reigns content within them. 
Him we serve 
Freely and with delight, who leaves us free. 


“The King’s life has added lustre to his throne and has elevated 
-monarchial rule in the eyes of the whole world. His memory will be 
enshrined in the hearts of the people and his name will live in history 
as one of the most beloved of British rulers. 


‘‘With this sincere tribute to the late King I feel we must combine 
words of admiration for the bereaved Queen who so loyally and faith- 
fully shared his joys and sorrows, and his work and solicitude for the 
people. Queen Mary is undoubtedly one of the great women of our 
time, and history we hope will record how far-reaching has been her 
influence for good on the life of the nation. . . 


““As to the new King, we may say of him in the words of Holy 
Writ: ‘His father is dead, and he is as if he were not dead; for he 
hath left one behind him that is like unto himself.’ (Hecli., 30th chapter, 
fourth verse). That is the highest tribute we can pay to the new 
Sovereign, and we can pay it in all truth and sincerity. The loss 
sustained by the death of the late King is felt intensely everywhere, but 
happy without doubt is the nation that can suffer so great a loss and can 
see it so readily repaired by the accession to the Throne of a son whose 
extensive travels abroad in the Dominions and in foreign lands as the 
best Ambassador of his Empire has prepared him to rule it wisely and 
whose first declaration to his people was that he would walk in the 
footsteps of his beloved father. May his reign be lengthy and peaceful, 
blessed by God and beneficial to all the people... . 


‘May God reward the love of justice, charity, and kindly compas- 
sion which marked the life of the noble dead, and may Divine Providence 
; guide and protect him upon whose shoulders has fallen the mantle and 
_ responsibilities of his kingly father. 


““In the name of all I say in the ancient Latin tongue: Vale 
Optime Rex: sit tua perennis Memoria: Adieu O Excellent ae may 
; hy memory never fade.’’ 


‘Os6T ‘ouvqstig ‘aoyg Tefoy 94} 4B SpxoqorO FT 9} UL Peyso1ozUL “TITA GUVAGGY ONTY ALSALVIY SIH 
"Gg ALVIgd ; ‘ 
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Red Shouldered Leaf Beetle.” 


By ROBERT VEITCH, B.Sc.Agr., B.Se.For., F.R.E.S., Chief Entomologist. 


THE red shouldered leaf beetle attacks a wide range of economic 
' plants, but occurs thereon only at infrequent intervals and is 
accordingly regarded as being normally a minor pest. It has been 
recorded as attacking apple, avocado, banana, citrus, cotton, dahlia, 
fig, grape vine, loquat, maize, mango, mulberry, peach, pepper, plum, 
quince, rose and wattle. Practically any part of the above ground 
portion of the host plant may be attacked, e.g., in the case of cotton 
(Plate 36; figs. 1 and 2) the foliage, flowers, squares, bolls and bark may 
all suffer from the infestation. Feeding may take place on either surface 
of the foliage which may be perforated by the beetles or have only one 
or both surfaces eroded without perforation. The leaves usually mani- 
fest both types of damage and thus present a ragged perforated and 
withered appearance. When fruits such as those of the fig, apple, 
quince, and loquat are attacked, extensive areas of the skin may be 
eaten (Plate 36; fig. 3) and the underlying pulp is frequently gouged out. 
Although this beetle is normally of little importance it can be extremely 
destructive when it occurs in plague proportions, trees and other plants 
sometimes being denuded of foliage, flowers, and fruit in a few days. 
Tt was abnormally abundant in 1923, cotton being one of the heaviest 
sufferers during that outbreak. Since then it has been recorded at - 
intervals as being destructive to various host plants, and during recent 
weeks it has been observed attacking cotton, fruit trees, and ornamental 
plants. ‘ 
Life History and Habits. 


This pretty little beetle measures slightly less than a quarter of an 
inch in length, its breadth being somewhat greater than half its length, 
the general impression conveyed. being that of a squarish sturdily built 
insect. The body colour is light yellow, but there is a distinct cherry 
coloured band stretching across the back of the body at the base of the 
wing covers, and a pair of similarly coloured circular spots occurs on 
the back towards the end of the body. Little is known of the life history 
of this pest, which appears suddenly in enormous numbers, a single leaf 
of an infested plant not infrequently affording harbourage for fifty or 
sixty of the active little beetles. The duration of infestation of a crop 
is generally relatively brief, but, as already indicated, losses in that 
brief period may be serious. 

ce Control. 


A procedure frequently adopted for the control of this pest is 
based on the fact that it is attracted to light when disturbed at night, 
and flares are accordingly used for its destruction. A: suitable flare is 
produced by securely wrapping some old sacking or similar material 
round a seven or eight foot pole, dipping it in kerosene and then lighting 
it.. This flare is carried between the trees or among the plants known 
to be infested and if these trees or plants are jarred it will be found that 
large numbers of beetles will fly into the flare and will thus be destroyed. 
The sacking and kerosene must be renewed as required and the flare 
should be kept as bright as is consistent with the safety of the person 
carrying it. The jarring of the food plants must be adequately attended 


* Monolepta rosea Blkb. 
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Puate 36.—Rep SuounpERED Lear BEETLE, 
Fig, 1—Attacked cotton leaf; Vig. 2.—Attacked fruiting branch of 
cotton plant; Fig. 3.—Attacked quince fruit and foliage. 
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to in order to obtain the best results from this control measure. It is 
also worth while to make an inspection before dusk in order to note 
where the heaviest concentrations of the beetle occur so that the 
operator’s efforts may be centred where the beetle population is greatest. 


Spraying infested trees or other host plants with arsenate of lead 
or dusting them with a reliable brand of arsenate of lead dust will be 
found to be productive of some good in eases where arsenicals can be 
used with safety. The beetles, however, are frequently present in such 
enormous numbers that a great amount of foliage and other plant tissue 
is consumed before they have obtained a lethal dose of the spray or dust. 
Hence there is much to be said in favour of attempting control by the 
use of flares. 


nemo nt Rn nn mea 


QUEENSLAND SHOW DATES. 


January. May. 
: rs Goondiwindi, 1 and 2. 
Pittsworth Bushmen’s Carnival, 27. Taroom, 4 te 6. ‘ 
Beaudesert, 6 and 7; Campdraft, 8 and 9. 
February. Charleville, 5 to 7. 
a Murgon, 7 to 9. 

Stanthorpe, 5 to 7. Goomeri, 13 and 14. 
Killarney, 13 and 14. . Mitchell, 13 and 14, © 
Clifton, 19 and 20. Ipswich, 19 to 22. 


eons 19 to 21. 

iggenden, 21 and 22. 

March. ; Warrill View, 23. ; 
Maryborough, 26 to 28. 


d 4. 
UGE: GO Toogoolawah, 29 and 30. 


Milmerran, 6. . Kalbar, 30. 
Oakey, 7. June. 
Pittsworth, 11 and 12. Bundaberg, 4 to 6. 
Goombungee, 13. Lowood, 5 and 6, 
Warwick, 18 to 20. Esl Ad. and. 11. 
Tara, 18; Campdraft, 19. ) and 13. 
OTe SU aero Rockhampton, 23 to 27. 
, Laidley, 24 and 25. 
, _ Mackay, 30 June and 1 July. 


Cleveland, 10 and 11. 


1 2, 
Crow’s Nest, 1 and Rosewood, 10 and 11, 


Dalby, 1 and 2. Nambour, 16 to 18. 
Chinchilla, 7 and 8. Caboolture, 31 July and 1 August. 
Miles, 22. August. 

_ Kingaroy, 22 to 24. ; Royal National, 17 to 22. 
Wallumbilla, 28 and 29. Tully, 11 and 12. 
Wondai, 30 April and 1 May. Innisfail, 18 and 19. 


ee 
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Leaf Miner and Stem Borer of Tobacco in 
North Queensland. : 


By D. O.-ATHERTON, B.Sc.Agr., Assistant Entomologist. 
(Continued from January, 1936.) 


THE STEM BORER. 


S far as can be ascertained from ‘‘The Review of Applied Entomo- 
logy,’’ the stem borer, Phthorimaea heliopa Low., has not been 
recorded as a pest of any cultivated crop other than tobacco, though 
known as a serious pest of the latter crop for more than twenty years. 
There are early records of severe losses traced to the stem borer in 
both Indo-Malayan and African tobacco growing districts (Jack, 1913). 
Since then the pest has been reported from a number of the important 
tobacco growing countries of the world, but not from America. The 
present distribution includes the following countries:—Rhodesia, Nyasa- 
land, Tanganyika, Greece, Turkey, Palestine, India, Ceylon, Malaya, 
the Phillipines, Hast Indies, Australia, Fiji, and Samoa. 


The insect was not recorded as a pest of tobacco in Australia until 
recently (Smith, 1932), though it was originally described from New 
South Wales in 1900. It certainly has been present in the Australian 
tobacco crops for many years, as unpublished illustrations in the Queens- 
land Department of Agriculture and Stock show that the pest occurred 
in tobacco at Bowen in the year 1909. There is apparently no specific 
record of any wild host for this pest in other countries. In North 
Queensland during this investigation the species has been taken in two 
wild tobaecos, Nicotiana suaveolens and N. glauca. The former is 
indigenous in Queensland and the latter is a naturalised introduction 
from South Ameriea. 


It is significant that whilst no records of this species are from the 
American continent, the original home of the cultivated tobacco, it has 
been recorded froin tobacco in many of the countries bordering the 
Indian Ocean. Thus it seems that the insect is indigenous U1 these 
countries about the Indian Ocean and that Nicotiana tabacum 1s not the 
primary host. The species has been regarded as a major pest of tobacco 
in several countries for more than two decades and yet, in_ spite of 
protracted investigations (Keuchenius, 1915), there is in the literature 
no specific record of any native host. In short, the natural occurrence 
of the insect now known as the tobacco stem borer presents a very — 
interesting problem which may well repay further study. 


Description. ae: 
_ Adults of this species (Plate 37; fig. 8) exhibit considerable varla- 
tion in size, but the average length is little more than 6.5 mm. and the 
Width across the outspread wings may be slightly greater than 13 mm. 
The moths are coppery-red or reddish-brown in colour and the fore- 
Wings are mottled with small darker patches. When at rest the fore- 
Wings are held folded roofwise over the back, the tips overlapping a 
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little. The apical margins of the forewings are fringed with light brown 
hairs, very short at the apex and increasing slightly in length to the 
anal angle. The hind wings are greyish in colour and the margins from 
the apex round the anal angle to the thorax are fringed with relatively 
long grey hairs. In the female the abdomen is stouter than in the 
male and the tip of the female abdomen has the appearance of a tiny 
crater, whereas in the male the tapering of the abdomen is less pro- 
nounced and it ends in a bluntly rounded tip. 


The species was originally described as follows :— 


Gelechia heliopa n. sp, 

8-11 mm. Head, thorax, palpi and antennae ochreous, fuscous 
tinged, second joint of palpi grooved. Antennae faintly annulated with 
fuscous. Abdomen greyish-ochreous, middle segments orange-yellow, 
segmental margins silvery white. Legs whitish, tibiae and tarsi fuscous, 
tarsi with whitish rings. Fore-wings elongate, moderate, costa gently 
arched, apex round-pointed; ochreous slightly fuscous tinged, with 
darker irregular spots throughout, obscure and sometimes hardly trace- 
“able, not forming definite markings; cilia ochreous. Hindwings with 
apex pointed, hind-margin sinuate beneath apex; light fuscous; cilia 
light fuscous, with an ochreous basal line. 


Broken Hill, New South Wales; four specimens in October (Lower, 
1900). 


evict Life History. 
The various stages in the life history of this pest are described in 


these notes along the same lines as those adopted in the discussion of 
the leaf miner. 


Egg. 
The eggs (Plate 37; fig. 1) of the stem borer are creamy white in 4 
colour when newly laid and are somewhat elongate oval in outline, — 
being shaped rather like a short cylinder terminated at each end by a — 
hemisphere. The mean length of one series of egg measurements was 
479 + 23 wand the mean width 315 +13. The chorion is fairly smooth, 
but somewhat pronounced slightly irregular polygonal reticulations are 
present on the whole of its surface. 


The darkening of the developing fertile egg caused by the forma- — 
tion of colouring matter in the head capsule and prothoracie plate of — 
the embryo, and the processes involved in the hatching of the larva from 
the egg, are all as discussed in the case of the leaf miner. 


Temperature has a marked influence on the duration of the egg — 
stage if this factor alone is responsible for the difference between the 3 


length of the incubation period of eggs laid in the winter and those laid 
in summer. Early in August in Cairns the egg stage was invariably 4 
_ either nine or ten days, but by the end of the month it had shortened — 


to six days, while during October, November, and December, the egg 
Stage usually lasted only four days (Table 5). Thus in Cairns the — 
duration of the egg stage varies from as much as ten days in winter to — 
four days in summer. 


TEM > 


8. l—Egg x 35, Fig. 2.-—-First larval instar x 10. ee eae lava 
10, Fig, 4.—Third larval instar x 10. Fig, oe aa aber amos 

8.—Fitth larval instar x 4. Fig. 7—Pupax 7. Fig. 8.—Adult x 4, 
‘Parasite x 4, Fig, 10.—Larval parasite x 4, 


1g, 
Lary 
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TABLE 5. 
Lire History or THE Stem Borer. 


Days DURATION OF LIFE HISTORY STAGES. 


Date Eggs Laid. — eae Sax. 

- Total all 

Egg. Larva. Pupa. stauees 

1932— 1932— 

1 August ~.. is 10 12 53 23 September 3 
ILANT Ss eS 10 11 61 1 October. fe) 
14 October .. Fr 4 6 35 18 November io) 
14 October .. are 4 9 39 22 November 3 
14 October .. ie 4 9 42 25 November Q 
22 October 4 9 40 1 December 2 


Larva. 


The newly-hatched stem borer larva is very small, being approxi- 
mately 1 mm. in length, and is white with a brown head and prothoracic 
shield. The mature larva (Plate 37; fig. 6) attains a length of about 
. 11 mm. and is creamy white in colour, with a light brown head and 
prothoracice shield. 


It has been suggested that the favourite point of entry into the 
stem is close to the base of the leaf petiole under the bud (Jack, 1927). 
In North Queensland, however, entry into the stem is almost invariably 
by way of the leaf midrib. Young plants less than four weeks old may 
be attacked, and in these the larva enters one of the small leaves near 
the growing point, mines into the midrib and thence makes its way into 
the stem. The results of its tunnelling afterwards appear as contortions 
produced in the leaf midrib. More mature leaves are also entered, but 
in these there is no induced contortion of the midrib. Entrance 
into the leaf lamina may be effected near a vein, which the larva soon 
enters, gradually working its way towards the midrib and finally enter- 
ing the stem. As the larva mines along the vein or midrib lateral excur- 
sions may be made into the tissue of the lamina and the results of these 
are visible as small mines between the two leaf surfaces (Plate 38; 
figs. 1 and 2). This lateral mining is a very common feature, but is 
not necessarily always manifest. In any case the mines are small, often 
linear, and usually extend over less than 0.25 square centimetres. One 
larva may be responsible for as many as ten of these small lateral mines, 
but fewer are more usual. In other cases the tiny larva enters the 
lamina some distance from a vein of any size and eats its way through 
a small mine, no larger than is necessary to contain its body, almost 
_ straight to a vein and thenceforth, without any lateral mining, directly 
through the midrib into the stem. Other larvae may enter the leaf 
directly through a midrib or a large vein and, if the leaf is quite large 
when entered, the stem may not be reached at all, pupation taking 
‘place in the lower portion of the midrib (Plate 38; fig. 3.) There is 
no local evidence to show that the stem borer at any time leaves the 
protection of the plant. Although the small mines in the leaf tissue 
may not be occupied for any length of time, when they are vacated 
the larva does not break through the surface but continues the mine into 
a vein. c.f, ‘‘———___—__. oecasionally they bore into the leaf tissue 
and make holes in it, but in these cases, the larva generally quits the 
leaf tissue and begins a fresh burrow in a vein’’ (Keuchenius, 1915). 
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Fig. 3. 
suf PLATE 38, : 
Topacco Stem Borer (Phthorimea heliopa Low.). 


Figs. 1, 2, and 3 all display leaf mining activities by the larvee of the tobacco stem 
borer. Pupation occurred in the leaf illustrated in Fig. 3, 
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However, when partly developed larvae were taken from one plant in 
the laboratory and placed on another they showed no hesitation in 
entering the new leaf, often through a vein or the midrib, and usually 
completed their development normally. In such cases no subsidiary 
mining of the leaves was observed. 


Although entrance into the plant is usually effected through the 
leaves, other avenues are sometimes utilised. Larger plants in the seed- 
beds may be attacked through the stem. The larvae burrow directly 
into the pith through the vascular cylinder where the latter is attenuated 
in the vicinity of leaf petioles. : 


There are five larval instars (Plate 37; figs. 2 to 6), which is 
rather interesting in view of the occurrence of only four in the leaf miner. 
When full grown the larva eats its way through the enclosing tissues 
of leaf midrib or stem until the epidermis of the plant is reached, but 
the epidermis is left intact to cover a small circular opening about one- 
twelfth of an inch in diameter. When development takes place in a 
young plant the larva has very little woody tissue to traverse in extend- 
ing the emergence burrow to the epidermis, but when the larva has 
developed in the pith of a large plant supported by a robust vascular 
cylinder, woody tissue up to one-sixth of an inch in thickness may be 
tunnelled in order to reach the surface. The larva then retreats a short 
distance from the future emergence hole, shrinks in length and spins 
a cocoon prior to pupation. 


Owing to the practical impossibility of following individual larvae 
through their various instars no data on the relative duration of these 
were obtained. There was, however, a considerable acceleration of larval 
growth in summer as compared with winter. The time occupied in the 
larval stage during the Cairns winter varied from thirty-one days to 
forty days, but in early summer the same stage varied from twenty-five 
to twenty-nine days (Table 5). 


Dyar’s Hypothesis. 

Without the aid of Dyar’s hypothesis it was very difficult to deter- 
mine the number of larval instars because, owing to the feeding habits 
of the larvae, it was impossible to follow the several eedyses of one 
individual from hatching to pupation. Numerous measurements of 
larval head capsules were made, using the same method as that described 
for the leaf miner. These measurements disclosed a complete range of 
head capsule sizes from 7 to 42 divisions of the scale (Graph 4), and at 
first glance it appears impossible to apply the hypothesis, but a closer 
examination shows that the sizes of all head capsules measured are 
distributed in a series of five subsidiary ranges, each of which is taken to 
represent an instar. This is made clearer if three individual measure- 
ments are deleted from each of the sizes; where there are three only, or 
less, all are deleted from the relevant size. A glance at Graph 5 will show 
that the supposed range for each instar is very large. Nowhere is there 
the same definite break between groups of sizes for successive instars as 
is seen in the case of P. operculella: The evidence indicating five instars 
was not considered conclusive until a series of measurements, giving the 
size of a cast head capsule and the size of the head of the larva resulting 
from the ecdysis that yielded the head capsule, was obtained. This — 
series is recorded in Table 6, and in every case there is no doubt that 
the larva whose head was measured was the same individual as that 
producing the corresponding cast head capsule. — 
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GRAPH. IV. 
STEM BORER 


NuMBER OF INDIVIDUALS 


14 16 18 20 22 24 26 26 30 32 
HEAD CAPSULE SIZES 


PLATE 39. 


GRAPH. V. 
STEM BORER 


All Head Capsules. 


Less three from each Size 


INDIVIDUALS. 


NUMBER OF 


ZO WZZNNZAMZGNN78) 30/3213 4-36) 736N 40 542 
HEAD CAPSULE SIZES 
PuAte 40. : 
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; TABLE 6> 
HEAD CAPSULE SIZES Brrorr AND ArrEeR OBSERVED EcpYSES IN THE STEM BorER 
r: WITH THE Rario or INcrEASE INsERTED (38 Unirs = 1 MM.). 


Before. Ratio. After. Before. Ratio. After. 
7-0 1-429 10-0 19-2 1-563 30-0 
7-2 1-666 12-0 23-0 1-479 34-0 

11-0 1-318 14:5 24-2 1-488 36:0 
12:0 1-283 15-4 24-4 1-475 36:0 
13:5 1-704 23-0 24-5 1-526 37-4 
12-0 1-533 18-4 24-5 1-551 38-0 
14-2 1-972 28-0 r 25:4 1-296 38-0 
14:5 1-862 27-0 26-0 1-346 35:0 
15:4 1-559 24:0 26-0 1-538 40-0 
15-4 1-571 24-2 27-0 1:333 36:0 
16:0 1:437 23-0 (27-5 1:513 _ 41:6 
16-4 1:677 27-5 28-0 1-250 35:0 
16:5 1-346 Pe Ppv} 28-0 _ 1:393 39-0 
18-5 . 1-324 25:5 30:0 1-400 42-0 


The table shows that the average ratio of increase calculated form 
observed individuals is 1-48, but there is extreme variation in certain 
cases, the ratio ranging from 1-25 in one case to as high as 1-97 in another. 
However, if there is any reason for Dyar’s hypothesis, it must be obvious 
from the average ratio that there are five larval instars for this species, 
and this evidence in conjunction with that presented in Graph 5 is 
considered conclusive. For example, if the average ratio of increase is 
1.48 and the size of the first larval head capsule 7-0, then the succeeding 
larval head sizes would be 10-4, 15-4, 22-8, and 33-9. These sizes can be 
accommodated in the groups as shown in Graph 5, but the average size 
for the first and last groups in the same graph are 7-1 and 38 respec- 
tively. Thus, if there are five instars, these averages mean that calculated 
on a graph which disregards three individuals of each head size, the 
average ratio of increase for successive instars is 1-52, 


Actual measurements of first instar larvae varied from 6-6 to 8-0 
scale divisions, and if 1-52 is used as the ratio of increase the consequent 
range of the fifth instar group would be from 35-25 to 42-75, whereas 
actually it is from 33 to 42. The observed ranges in size for the various 
instars are compared in Table 7 with the ranges calculated on the 1-52 


ratio. 
TABLE 7, 
HEAD CAPSULE §1zES oF StEM BorRER. 
Head Size. | Instar I. Instar IT. Instar III. | Instar IV. Instar V. 
Calculated .. 6-6—8:0 10:-0—12-2 15-3—18-5 23-2—28-1 | 35-3—42-7 


Observed oh 6-6—8-0 10:0—12:0 | 14:0—19-0 | 21:0—30-0 | 33-0—42-0 


Two further series of head capsule measurements of P. heliopa 
were made, one of cast head capsules and the other of larval head capsules 
_ (Graphs 6 and 7). It is obvious from Graph 6 that the sizes of cast 
head capsules in this case fall naturally into four groups, the average 
_ for successive groups being 7-0, 11-0, 16-5, and 25-9, while the average 
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HEEBORa 
ORERRRROOe 
{ttt Stem Borer. 

HOBODEoR 


iNDIVIBUALS 


NuMBER OF 


22 
HEAD CAPSULE SIZES 


Prats 41, if 


ratio of increase between successive instars is 1-55. A fifth group does 
not occur, as head capsules cast by final instar larvae are obviously too 
distorted for measurement. The grouping is less well defined with larval 
heads, but the average values for the sizes of successive groups are 7-2, 
11.5, 16: 6, 25-6, and 37. 4, the average ratio of increase being 1-51. This 
comparison of ‘the two series shows that the sizes of cast head capsules 
are comparable with those of larval heads and therefore all can be 


grouped together when applying Dyar’s hypothesis to determine the 
number of instars. 


whivipvAcs 


SumMBER OE 


14 16 18 20 22 24 26 28 30 32 34 8G 38 40 42 
HEAD CARSULE SIZES. 


PLATE 42. 
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The above discussion emphasises the fact that the hypothesis can 
be of some value and that it has been useful in determining the number 
of larval instars in the stem borer. ‘There is, however, a great deal of 
variation from the normal ratio in certain cases and throughout the 
whole series of measurements the range of variation for the later instars 
is much greater than in P. operculella. The extension of the size range 
with each successive instar is very marked and it is obvious that the 
hypothesis may not be so rigidly true as was implied originally by 
Dyar in his definition (Fisher, 1924). 


Pupa. 

When a large well-grown leaf has been attacked and the larva has 
completed its development without reaching the stem, the pupa is formed 
in the leaf midrib and there is no cocoon. Normally development is 
completed in the stem and pupation with the formation of a cocoon 
occurs in a cavity in the pith. In the stem, particularly of small plants, 
growth around the injured parts induces the formation of a large 
calloused cavity (Plate 43; fig. 3), but there is no large cavity formed. 
in the leaf midrib. This may account, in part at least, for the formation 
of a cocoon in the stem and its omission in the midrib. The cocoon in 
the stem (Plate 48; fig. 3) is often modified so that parts of the walls 
of the cavity can be used. Its silk matrix is similar to that used by the 
leaf miner for the same purpose, and particles of frass are often found 
attached to the sides of the structure. One end of the cocoon frequently 
fits as a sleeve into the inner end of the emergence burrow, but seldom 
extends as far as the epidermis covering the hole. 


The pupa (Plate 37; fig. 7) is light green in colour when first formed 
but soon darkens to light brown and later becomes almost black. Pupae 
naturally vary in size, but the average length is about 7 mm., and as a 
rule the male pupa is slightly smaller than the female, the abdomen in 
the latter being less acute than in the male. The cocoon may be formed 
either above or below the emergence hole, but the head of the pupa is 
always directed towards the exit (Plate 43; fig. 3). It is generally 
placed some distance from the hole and may be as far back as 10 mm. 
along the emergence burrow. 


The pupal stage in Cairns occupied from eleven to fourteen days 
in winter, but in early summer at the same centre eight and nine days 


were recorded. 
Length of Life Cycle. 

Unfortunately, the difficulties associated with breeding this species 
under laboratory conditions were such that few records of the complete 
life cycle were obtained. These are recorded in Table 5 and show that 
the total length of the cycle from ege to adult in the laboratory varied 
from sixty-one days in winter to thirty-five days in summer. Thus, 
under similar conditions, the species develops more slowly than its 
congener P. operculella. 


: Temperature and Development. 

As detailed figures recording the duration of the several stages in 
the life history of this species are so meagre, the correlation of tempera- 
ture and development must be made from somewhat inadequate premises. 
The data are insufficient to postulate independently a value for the 
threshold of development and no reference to this datum has been found 
in the literature. However, it has been considered justifiable, for the 


nen 


PLATE 43,—Tobacco Srem Borer (Phthorimea heliopa Low.). 
Vig. 1.—Seedling showing gall development; Fig. 2—Mature stem tunnelled by 
stem borer. Fig. 3.—Plant showing pupa in situ. Cavity of gall exposed. = 
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time being, to assume a figure corresponding to that for the leaf miner. 
Accordingly the effective day-degrees calculated on a threshold of 
development of 52 degres Fahrenheit have been used. Complete life 
history records for several individuals were obtained, and the effective 
day-degree requirements of these are presented in Table 8. For the 
_ egg stage the figures vary from 109 to 126, the mean value being 117 +- 
_ 8-6; for the larval stage from 555 to 797, the mean being 703 + 81; and 
for the pupal stage from 158 to 252, the mean being 230 + 36. The 
total effective day-degrees required from the day the egg is laid till the 
day the adult emerges varies from 907 to 1,158, about a mean of 1,050: 
se Wh) 
TABLE 8. 
TEMPERATURE AND DEVELOPMENT OF THE SrEM BorER AT CAIRNS InN 1932. 


EFFECTIVE DAY—DEGREES. 
Date Eggs Laid. Date Moth 
Emerged. 
Egg. | Larva Pupa. Total 4 
1932— 1932— 
1 August .. -.*|  126:25 555-32 225-75 907-32 | 23 September 
l August .. ve 126-25 712-82 247-25 1,086-32 1 October 
14 October .. se 108-75 694-50 158-25 961-50 | 18 November 
14 October .. ce 108-75 718-75 247-75 1,075:25 | 22 November 
14 October .. are 108-75 797-25 251-75 1,157-75 | 25 November 
z 22 October .. 3 120-75 741-25 247-00 | 1,109-00 1 December 
/ Averages a x 116-58 703-32 229-63 1,049-52 2, 
Moth. 


_ The eclosion cap as described for the leaf miner is present in the 
stem borer also, and is carried on the head as the moth bursts its way 
from the pupal shell through the epidermis covering the exit hole. The 
pupal exuvium remains in the cocoon. 


Eggs were laid in the laboratory from two to eight days after first 

enclosing males and females together. Egg laying may continue at 

irregular intervals for as long as twenty-two days after the first mating,. 

but as a rule most of the eggs are laid within ten days of this event. 

In the laboratory, observations were made once each day and very often 

it was found that the number of eggs laid on the first day of egg laying 

was far greater than that for any subsequent day. The greatest number 

of eggs definitely known to have been laid within any one twenty-four 

hour period is 149. These were laid by a moth which had emerged two 

days previously and was mated on the day of emergence. Other figures 

____ recording the number of eggs laid by one moth within twenty-four hours 

___ of the beginning of egg laying are 80, 89103, 105, 107, 110, 132, 133, 

and 139. No egg laying was observed during the day between the hours 

of 9-0 am. and 6-0 p.m. and it is presumed from the activity displayed 

between 6.30 p.m. and 10.30 p.m. that eggs may be laid in the field at 
that time. : 


oni: The number of eggs laid in the laboratory by fertilized females 
varied from 151 to 418, with an average of 238, in the winter months; 
_ and from 42 to 364, with an average of 205, in the early summer months. 


Tt was impossible, however, to determine the number of eggs laid 
under field conditions. Under laboratory conditions eggs were laid 
_ Indiscriminately on both glass and cloth surfaces enclosing the moths. 
_ Laboratory evidence also indicated that the moths prefer the plant for 
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oviposition and that very few eggs are laid on the ground. Observations 
in seedbeds showed that eggs were laid singly on the leaves of;plants 
and they occurred on either surface, though the majority were found on 
the under surface. Numbers of. eggs were laid on the midrib at its 
base close to the petiole and eggs were found also on the stems of plants 
in seedbeds. It has been recorded that elsewhere ‘‘the fact that the 
plants are close together prevents oviposition and only those on the 
borders of the beds are attacked’’ (Keuchenius, 1915). In closely 
planted experimental seedbeds near Cairns, however, numbers of eggs 
were found on plants even in the middle of the beds. 


At odd times throughout the laboratory observations eggs were 
laid by unmated females, but except in one instance, such eggs were 
infertile. Infertile eggs had a normal appearance when laid, but the 
usual darkening in colour, associated with embryonic development, 
failed to materialise and the eggs retained their creamy hue for several 
days. Later the chorion commenced to wrinkle as the enclosed food 
materials were dessicated and shrank until, by the time a normal egg 
would have hatched, the infertile eggs were quite shrivelled. The single 
unmated moth already referred to as having laid fertile eggs was isolated 
in the pupal stage and after emergence was given no food. A number 
of eggs were laid by it and from four of them apparently normal larvae 
developed, but only one of these was successful in establishing itself | 
in a leaf and in due course it began tunnelling down the midrib. After 
this larva had reached the fourth instar it died, presumably from starva- 
tion, during an unavoidable absence from the laboratory. 


One male is capable of fertilizing more than one female, and in the 
laboratory a single male fertilized three females which thereafter laid 
over 400 fertile eggs between them in ten days. There are indications 
that repeated acts of coition are necessary for the continuance of normal 
oviposition, the evidence in support of this view being as follows:—Two 
females were mated on 23rd November, and separated from the males 
on the following day, and after the 30th of the month the percentage of a 
fertile eggs decreased. Between the 25th and the 30th, inclusive, 191 
eggs were laid and all were fertile, but of 87 eggs laid between the Ist 
and the 6th of December, only 40 per cent. were fertile, all the eggs laid 
on 6th December being infertile. When the female and male were kept 
together continuously the percentage of infertile eggs was always small. » 


The number of eggs laid by unmated females, quite apart from the i 
question of fertility, is definitely far lower than the number usually laid 


by mated moths. Some unmated females died without laying, but Guts 


others laid from 5 to 103 eggs. Unmated females laid their first eggs 
from nine to thirty-one days after emergence. Females mated soon — 
after emergence laid more eggs as a rule than those not mated until 


several days thereafter. If moths were mated within twenty-four hours 


of emergence eggs were often laid within two days, but if mating was ~ 
delayed several days the commencement of oviposition was appreciably 
retarded. : 

From the evidence obtained during the laboratory observations on 
the life history of this species it appears that unmated moths live longer — 
than mated individuals. One unmated female lived six weeks in winter, 
whereas the longest time a mated moth lived during that season was 
three weeks and the average life of mated females was only two and 
a-half weeks. 
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Injury. 

The presence of this injurious insect is seldom noticed until it has 
done a great deal of damage in the seedbeds. The leaves of small seed- 
lings are not large enough for the midrib to afford sufficient nutriment 
to carry the larva through to maturity and in such plants the stem 
borer invariably makes its way into the stem before completing develop- 
ment. A more or less pronounced gall formation in the stem of the 
seedling (Plate 43; fig. 1) is charactevistic evidence of attack by this 
pest, and as a rule the gall is formed about an inch below the growing 
tip. After entering the stem the young larva continues feeding on the 
available succulent tissue, which in’ this case is the pith, and the resultant 
irritation to the young tissues of the plant causes an abnormal prolifera- 
tion of cells around the larval mine. Thus, eventually, a well-pronounced 
gall is formed in the interior of which the larva feeds. The larva may 
eat its way up into the growing tip and the destruction of the meri- 
stematic region results in the death of the terminal bud, followed by a 
general wilting and the death of the whole plant. As a rule, however, 
the injury is not so severe and the plant lives on, although galled and 
distorted. The more severely affected seedlings assume a rosette-shaped 
top as a result of the bunching in the original growing tip and suckers, 
the latter of which are produced in some profusion. Unfortunately, 
the gall formation does not take place until the larva has reached an 
advanced stage in its development, and until the gall has been formed 
the presence of the stem borer is far from obvious. Thus there is always’ 
the danger of planting infested seedlings in the field, with a resultant 
loss of time when replanting becomes necessary. Sometimes several 
larve are found in each of the plants in the seedbed, although one is 
sufficient to ruin small seedlings. Later infestation which takes place in 
the field has, however, less severe effects on the vitality of the plant. 
The rapid growth after the seedling recovers from transplanting during 
favourable weather is probably responsible for this, but should dry 
conditions occur immediately after planting out losses may be severe. 
Under optimum conditions the transplants generally grow very quickly 
and thus have developed a large amount of pithy tissue before the larva 
has reached a size at which appreciable destruction is possible. Some- 
times, however, infestation at the base of the plant is heavy and practi- 
cally all the pith and part of the wood of this area may be destroyed. 
These attacks at the base result in an obvious distortion of the stem just 
above ground level and they weaken the supporting woody tissue. 
After the moths have emerged, their exit holes leave the way open for 
the entrance of various saprophytic growths, which further weaken the 
plant and thus lead to heavy losses during windy weather. In Greece 
bacterial diseases on tobacco first appear on plants attacked by stem 
borer and afterwards spread to other plants (Cavadas, 1927). 


Infestation of the more mature plant may be less localised and the 
larve are then found tunnelling in the pith (Plate 43; fig, 2) throughout 
the whole length of the plant. Mature leaves may also be heavily 
infested and as many as eight stem borers have been taken from the 
midrib of one large leaf. These general attacks so weaken the plant that 
the quality of the leaf is seriously affected and may be lowered to such 
an extent that the crop is not worth harvesting. Such extreme cases as 
the latter are fortunately rare, but frequently many individual plants 
in a crop are rendered practically valueless. 


| 
Q 
' 
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Direct losses of 5 per cent. to 30 per cent., or even more, occur in 
seedbeds through the obvious necessity of discarding galled seedlings 
and are not uncommon throughout infested areas in North Queensland. 
These losses may be supplemented by further losses after transplanting 
when stem borer has been overlooked at the time of the removal of the 
seedlings from the seedbeds. It is more difficult to estimate the numeri- 
cal losses in the field, but occasionally they are very severe. The damage 
is not confined to the loss of the actual plants, but is increased by the 
resultant loss of time necessarily implied. 


The importance of stem borer as a pest in the field varies consider- 
ably from time to time, even in the life of a single crop. This point 
was well illustrated early in January, 1935, during a survey of the 
Dimbulah district, which showed that large areas had been planted 
five and six weeks previously and had since then received no rain. 
Most of the plants were from nine. to fifteen inches in height and from 
50 per cent. to 80 per cent. were infested by stem borer. Fortunately, 
however, rain fell after the six weeks’ drought and was followed by 
good growing weather. Infested plants were then cut back to a selected 
sucker and nine weeks later all heavily infested fields had apparently 
recovered and carried fair crops of well-grown leaf, much of which cured 
to satisfactory commercial grades of tobacco. 


[fo BE CONTINUED. | 


PLATE 44, ‘ 
Junction of Mulgrave and Russell Rivers taken from the Mulgrave, 
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Paspalum Ergot. 
By R. B. MORWOOD, MSe., Plant Pathologist. 


ASPALUM is still the most popular summer growing pasture grass 
in the coastal dairying districts. The widespread occurrence of a 
serious disease in this grass in therefore of considerable concern to 
farmers and all connected with agriculture. The disease described in 
these notes does not lead to the depletion of the pasture but its presence 
is injurious to stock. 


The disease is first seen as a dark sticky exudate on the heads oozing 
from the developing seed. The exudate contains countless spores which 
are given off together with the gummy matrix by a fungus growing 
between the glumes. This is the summer stage of the fungus which | 
causes the disease. 


Rua PuatE 46. 
The summer stage of the disease. Sticky drops are present when the disease is 
noe seen on the plant. Healthy head to right. #: : 


. The seasonal cycle of the fungus has not as yet been followed through 
in Queensland, but elsewhere under suitable conditions the stage 
described above is followed by the formation of resting bodies or 
sclerotia on the seed heads. The sclerotia are globular, about 4-inch 
in diameter, and consist of compact fungus tissue. They are yellowish 
grey in colour and give the infected paspalum head an irregularly 
_ swollen appearance. The sclerotia are formed in the Autumn and fall 


. 
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to the ground, where they he during the winter. Late in the following. 
Spring the sclerotia germinate and develop into small structures which 
produce special spores known as ascospores. hese spores serve for 
the initial infection of paspalum heads and the disease is subsequently 
spread by the summer spores in the sticky exudate already noted. The 
spores are doubtless spread. by insects and by adherence to clothing, 
animals’ legs, ete. The fungus is known to science as Claviceps paspali,. 
and the summer stage is referred to the genus Spacelia. 


Paspalum ergot is closely related to ergot of rye, and like it is 
poisonous. The summer stage characterised by the sticky exudate 
contains little, if any, of the poisonous principle. This is produced in 
the sclerotia, becoming concentrated as they get older. The symptoms 
produced on cattle resemble staggers. The poisoning does not usually 
result in the death of the stock, but losses may occur due to bogging of 
cattle in their weakened condition or to starvation if they are unable to. 
rise. : 

The eradication of a disease of this nature from pastures is a very 
difficult problem. It can be kept in check, however, by the adoption of 
intensive rotational grazing, thereby largely preventing the formation 
of seed heads. Where a mower can be used this provides a supplemen- 
tary means of getting rid of the seed heads before they form sclerotia. 
Tf, in addition to mowing, a quick fire can be got through the cut grass 


_ the disease may be eradicated—at least temporarily. If badly diseased 


grass gets out of hand it should be burnt over at the first opportunity. 
Where difficulty is encountered in dealing with this disease serious 
consideration must be given to the replacement of paspalum with kikuyu 
or other suitable grass. 


Puate 46. 
The junction of the Mulgrave and Russell Rivers taken from the Russell. 
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Contagious Bovine Pleuro-pneumonia. 


By C. R. MULHEARN, B.V.Se., Animal Health Station, Yeerongpilly. 


ONTAGIOUS bovine pleuro-pneumonia, commonly known as 

_ “‘pleuro,” is a highly infectious disease of cattle affecting the 

respiratory organs. It is caused by a very minute organism which can 

only be seen by the aid of a high-powered microscope. This germ is 

present in the virus and in certain organs in natural cases of the disease 

and it can be isolated and is now used in the preparation of a vaccine 
for inoculation purposes. 


It is considered that the infection is air-borne—i.e., the germs are 
passed out from the lungs of the diseased animal and are taken into the 
lungs of the susceptible animal in the act of breathing. It is by this 
means that the disease spreads from beast to beast. 


All types and ages of cattle are susceptible to the disease, and 
outbreaks are commonly encountered in travelling stock. Experimental 
cases have been produced in sheep and goats, although there is no record 
of the disease in these animals under natural conditions. 


The Carrier Problem. 


Contagious pleuro-pneumonia is a highly fatal disease and in some 
outbreaks a large percentage of the susceptible cattle become affected with 
up to a 50 per cent. mortality. In every outbreak which is not under 
control a certain number of the affected animals recover and, 
undoubtedly, a large number of these retain diseased tissue within their 
lungs, although, to outward appearances, they look perfectly healthy. 
These animals are known as carriers and they are responsible for fresh 
outbreaks often widely separated from the centre in which they origi- 
nally contracted the disease. Under normal circumstances the carriers 
- may remain healthy, for the diseased tissue is encapsuled, but conditions 

such as starvation, overdriving, &c., lower their resistance and the 
disease may reassert itself. It is for this reason that outbreaks are 
frequently encountered in travelling stock. The relapsing animal may 
not suffer from a severe attack of the disease—it may not even be 
detected as being diseased—but it passes the germs from its lungs to 
the exterior and so acts as a constant source of infection to the surround- 
ing animals. : 

The disease is constantly present on many of the large cattle stations 
of Northern Australia and, unfortunately, it is impossible to eradicate 
it from these areas. Consequently each year a number “of apparently 
healthy animals, which are carriers, are moved into the more closely 
settled areas and they are responsible for fresh outbreaks from time to 
time. It is obvious, therefore, when the broad view is taken, that no 
animal, once it has become infected with the disease, should be allowed 

to recover. If all the infected animals. and carriers could be detected 
and destroyed the disease could be eradicated from Australia, as it has 
been from other countries, within a few years. However, this is not 
possible under the present grazing conditions of the large cattle stations, 
but the elimination of carriers will play a very important part in the con- 
trol of the disease in the more closely populated areas of this State. As 
-aresult of recent research work by the Council for Scientific and Indus- 
trial Research, carrier animals can-be detected by means of a blood 
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test,1 and this test could be used to eradicate the disease should out- 
breaks occur in the dairying districts, 


Symptoms, 


The susceptibility of individual animals varies considerably. Some 
may pass through a mild attack of the disease without showing noticeable 
symptoms. However, the majority of the infected animals show obvious 
evidence of the disease. 


In travelling cattle one of the first signs of the disease is an inclina- 
tion of the affected animals to drop to the rear of the mob, whilst with 
dairy cattle there is a marked falling-off of the milk supply. If the 
temperatures are taken at this stage it will be found that they are 
abnormally high, ranging from 103 degrees to 106 degrees. The sick 
animals seek the shade, and show evidence of thirst, although the appetite 
is diminished and cudding is restrained and it eventually ceases. The 
coat becomes ruffled and the ears droop, and the beast has a generally 
dejected appearance. Intermittent coughing may be noticed, and this 
is particularly evident after exertion. A common method of detecting 
the disease is to race the suspected animals dround for a few minutes, 
when the positive cases show fits of coughing. This, of course, is not 
diagnostic of contagious pleuro-pneumonia, but it is a useful method 
of picking out suspicious animals for closer observation. As the disease 
advances the respirations become quickened and a normally docile 
animal, when disturbed, will often charge the attendants. At a later 
stage the animal stands with its head extended, its forelegs wide apart, 
its back arched, and its flanks heaving owing to respiratory distress. 
In fatal cases death usually follows in from four to seven days after 
the onset of obvious symptoms. In cases that recover the animal 
gradually regains a normal appearance and recommences feeding, but 
it will still cough following exertion during the convalescent period. 


Post-mortem Findings. 


As the name implies, the disease affects the lungs and surrounding 
tissues, and it is in these organs that the changes are detected in the 
dead animal. On opening up the chest cavity a quantity of fluid com- 
monly known as the ‘‘virus’’ may be found therein. The virus may 
vary in amount from a cupful or less to 1 gallon or more.. It also 
varies in colour from a clear amber to that of a port wine. The darker 
colours are usually due to the presence of blood. This fluid may be 
quite clear or it may be slightly turbid, and it usually contains jelly-like 
masses. The name ‘‘Dry Pleuro’’ is sometimes applied to those cases 
in which very little virus is present, and some stockmen consider it is 
a different disease. However, this is a fallacy, as there is only one 
contagious pleuro-pneumonia. 


The lungs are usually found attached in various places to the 
chest wall, and both the covering of the lungs and the lining of the 
chest wall are considerably thickened. On inspection it will be found 
that the diseased portion of the lung is considerably swollen and much 
firmer than normal. In consistence it resembles liver rather than lung 
tissue. The cut surface of the lung in most cases presents a typical 
picture, and it somewhat resembles a piece of marble, the veins of 
which are of a whitish colour and are formed by the greatly thickened 
connective tissue which separates the reddened areas of lung: tissue. 
These typical lung changes are not present in all cases of contagious 
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' pleuro-pneumonia, for sometimes the marbling effect is not present in 
the lung lesions, which then more or less resemble a normal interstitial 
pneumonia. In the typical cases a small quantity of virus frequently 
flows from the cut surface of the lungs. The mediastinal and bronchial 
lymphatic glands (between the two lungs) are often enlarged, and may’ 
show pronounced changes. 


Prevention and Control. 


There is no treatment for contagious pleuro-pneumonia. Once 
an animal contracts the disease it should be destroyed. If animals are’ 
allowed to recover they frequently become carriers, and may be 
responsible for a serious outbreak of the disease at’some future date. 


The most important methods of dealing with an outbreak of 
““pleuro’’ are to destroy the diseased animals and to keep the ‘‘in-con- 
tact’? animals well under control. All ‘‘in-contact’’-animals should be 
inoculated to give them an immunity so that no fresh cases, other than 
those already infected, will occur. As the period of incubation or the 
latent period between infection and obvious symptoms is considerable 
and may vary from a week to two months or more, a large number of 
animals may have become infected and be incubating the disease before 
the outbreak is discovered and inoculation carried out. It is for this 
reason that a number of cases occur for a varying period following 
successful inoculation, and consequently it is necessary to hold ‘‘in-con- 
tact’? animals in quarantine for long periods to ensure that all the 
latent cases will be detected before the suspected animals are liberated. 


Preventive inoculation is also carried out amongst healthy animals 
to render them resistant in case they are exposed to infection. Travelling 
stock coming from known infected areas or those which have to pass 
through infected country are usually treated in this manner. 


Methods of Inoculation. 


Inoculation as practised in Queensland consists in introducing a 
small. quantity of fluid containing the germs under the skin towards 
the tip of the tail. When this is carried out a mild reaction is produced 
at the site of inoculation, and the animal gains a resistance to the 
disease. The area towards the tip of the tail is selected for inoculation 
because it is far removed from the centre of circulation and because 
if the local lesion following inoculation becomes extensive it can be 
controlled by cutting off the tail. If inoculation was carried out with 
fresh virulent virus on various parts of the body the lesions could not 
be controlled and they would spread extensively, causing heavy losses. 


The fluid commonly used for inoculation purposes is that which 
collects in the chest cavity in active cases of the disease, and it is known 
as ‘‘natural virus.’’ This fluid gives good results when used in the 
fresh state—i.e., when only a few days old—but its keeping qualities are 
uncertain, and it should not be used after it has been stored for long 
periods. , . 

A vaccine for contagious pleuro-pneumonia inoculation has been 
evolved by the Council for Scientifi¢é and Industrial Research at its 
Townsville laboratory, and this product has been widely tested and has 
given good results. The writer actually had control of the testing of 
10,000 doses of this product on travelling and station stock, and it proved 
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very satisfactory. The vaccine is superior to the natural virus for 
many reasons, although good samples of the latter, when freshly taken, 
usually give satisfactory results. 


The pleuro-pneumonia vaccine prepared by the Council for Scientific 
and Industrial Research, together with setons, can be obtained at the 
Animal Health Station, Yeerongpilly. 


The common method of inoculation is that known as the seton 
method, and it consists of introducing a piece of wool saturated with 
fluid containing the germs under the skin of the tail. Special needles 
are required for this purpose. Another method consists of injecting 
three to five drops of the fluid under the skin of the tail by means of a 
special syringe, whilst in a third method the fluid is introduced by a 
special spoon-shaped needle. 


No matter what method is used, it is essential to practise strict 
cleanliness in carrying out the operation. 


It is the usual practice to bang-tail animals immediately after the 
operation to indicate that they have been inoculated. 


Sometimes a number of ‘‘bad tails’’ follow inoculation. These are 
due to two causes :— 


1. An excessive virulence of the virus. 


Such virus sometimes produces extensive lesions which may spread 
up the tail and involve the muscles of the rump. If these lesions become 
infected with outside germs the area may become pussy and putrid. 
When such cases are detected in an early stage the tail should be cut off 
above the lesions with a clean knife to prevent the rump muscles from 
becoming involved. An occasional uncomplicated case of this nature is 
looked upon favourably, as it indicates that the virus is alive. 


2. Dirty inoculations or contaminated virus. 


The ‘‘bad tails’’ in these cases are due to foreign germs, introduced 
either by dirty methods or in the virus at the time of inoculation. The 
normal reaction following inoculation produces a condition which is 
favourable for the growth of the foreign germs, which then produce 
the ‘‘bad tail.’”’ 


The inoculation gives an immunity against the disease, but the 
immunity does not always persist in 100 per cent. of the animals treated. 
Oceasional cases may occur in inoculated animals, but a successful 
inoculation will prevent the spread of the disease through the mob. The 
period during which the immunity lasts is not definitely known, although 
it is thought to be at least twelve months. 


Collection of Virus. 


When virus is required an animal in a fairly advanced stage of the 
disease should be selected, shot, and bled. It is then propped up on its 
back, the abdominal cavity is opened up, and the intestines are removed 
without opening the chest cavity. One or both forelegs may also be 
removed. If a quantity of virus is present it causes the diaphragm 
(skirt) to bulge outwards. The virus is then collected by puncturing 
the chest cavity by means of a trocar and canular either through the 
diaphragm’ or externally between the ribs. The trocar is pulled out 
and the canular is left in position, and the virus flows out through it. 
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It should be collected in sterile bottles and 25 per cent. pure glycerine: 
should be added. If jelly-like clots form in the virus they should be. 
removed by straining through sterile cotton wool or through a piece of. 
muslin or cheese cloth which has previously been boiled and wrung out.. 
After collecting the virus the animal, and particularly the chest cavity,, 
should be examined for the presence of other diseases, especially tuber- 
culosis. If such disease is found the virus should be discarded. 


Good virus should be clear, and it should be of a straw to amber 
colour. Discoloured or turbid virus should not be used. It has been 
estimated that on an average only one animal out of every four examined 
will yield suitable virus. 
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SELECTING A SIRE. 


The job of selecting a herd sire is probably one of the most difficult tasks 
assigned to a breeder of dairy cattle. A breeder should confess concern about his 
herd sire selection. ‘Procurement of the right bull ensures improvement in his 
herd, whereas the wrong bull may completely destroy the results of several genera- 
tions of careful breeding. How, then, may the thoughtful breeder be guided in 
this important decision? 


First, he should make a very careful analysis of his existing herd. By so doing 
he thereby establishes a standard of both type and production to be maintained or 
improved by the new bull. This standard should be set not by the average cows 
in the herd, but from the top end of the herd. 


Second, the bull selected should be healthy, well grown, and an active breeder. 


Third, the actual selection of the bull will be confined either to an aged or 
meritorious sire or to a young bull. Very few meritorious proved sires are for sale. 
For this reason most breeders will be forced to limit their selection to young bulls. 
In selecting a young bull what evidence of transmitting ability is worth considering? 


The transmitting ability of meritorious proved bulls has been established through 
the records of their daughters. It is reasonable to believe that a bull capable 
of siring 400 lb. daughters will transmit this same production to his sons. There- 
fore a son of a meritorious sire carries considerable promise. However, this sire 
is only one of the parents. 

The dam also contributes to the inheritance of the bull. In considering the 
dam we should expect answers to the following questions:— 

1. Is she of acceptable type? 

2. Has she a good udder? 3 

3. Is she a consistent producer and a regular breeder? 
4. What are her lifetime production records? 

5. Is she a daughter of a meritorious sire? 

6. Has she any producing offspring? 


We might also inquire as to the producing and transmitting ability of the 
maternal granddam, asking the same questions. The old adage ‘‘A good bull must 
haye a good mother’’ is well written, and merits careful consideration in selecting 
a herd sire. 

This procedure of analysis builds an inheritance pedigree of the young bull in 
question. A bull can transmit only those characters inherited from his parents. 
It is therefore important to measure this inheritance as completely and accurately 
as possible. Too often a bull rises to unearned fame through the records of a 
few high-record daughters. Uniformity of offspring is far more important and gives 
a more accurate measure of true transmitting ability. 


: A reputable and successful breeder should gladly co-operate in assembling 
this information. If he happens to be your neighbour, so much the better. Distance 


and foreign names do not make a bull more valuable—E, T. Wallace, Purdue 
University (U.S.A.). 
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Problems of Pasture Maintenance and 
Rehabilitation in Semi-arid Queensland. 


By C. W. WINDERS, BSc.Agr., Assistant (Agronomy). 


Introduction. 


N the early days of settlement in Western Queensland the productive 
stands of native pastures that covered immense areas provided in 
most years sufficient feed for the livestock depastured thereon. For 
some years the major portion of the area occupied was devoted to cattle- 
raising and the meagre watering facilities kept the livestock carried at 
a fairly low figure. The native pastures were regarded as an inex- 
haustible supply of forage, and so lightly were the areas stocked that if 
the feed ran short in one place it was only necessary to move to a new 
area. With the development of watering facilities and the consequent 
splitting up of the large holdings, the grazing became more intensified 
and sheep have now replaced cattle over most of the western country. 
This intensification of grazing has resulted in a degree of utilization of 
the pasture more intense than hitherto experienced, and in the absence 
of authentic information concerning the best method of utilisation of the 
pasture many areas have been subjected to grazing conditions inimical 
to the good condition of the pasture. The illeffects of injudicious 
stocking on Mitchell grass pastures over a period of years have been 
accentuated by recurring droughts, with the result that a demand has 
arisen for information on the problem of restoring depleted pastures. 
Though this is an urgent question it is no more so than the elucidation 
of the method of grazing a high-producing pasture which will afford the 
best utilisation of the forage and maintain the pasture in good condition. 


Both problems are concerned primarily with the preservation of 
the best elements in the pastures and their extension to the exclusion of 
less valuable constituents. There is no question that the Mitchell 
grasses rank foremost in the list of useful pasture plants and that primary 
attention should be devoted to their reaction to various grazing treat- 
ments as well as to the other factors—climatie and soil—concerned in 
their development. Observations made and _ information obtained 
regarding the behaviour of Mitchell grasses under different conditions 
are summarised below in a preliminary statement of the pasture problem 
as it appears to the writer. 


Three factors determine the period of growth of Mitchell grasses, 
viz., rainfall, temperature, and soil type, and so throughout. Western 
Queensland we find at any particular time pasture heterogeneity corre- 
sponding with variations in these three factors. 


Influence of Soil Type on Mitchell Grasses. ; 


The Mitchell grasses grow for the most part on two types of soil, 
viz. the heavy soils of the ‘rolling downs’’ and the pebbly downs soils. 
In the céntral-west the two types are found alternating, but the north- 
west is mostly rolling downs country. Important distinctions between 
the vegetation on these two broad types are due probably to differences 
in physical properties of the soils. The distinctions are quite marked 
and inelude a larger covering of timber carried by the pebbly soils, a 
tardier response of the grass on the clay soils to small showers of rain, 
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and a higher degree of palatability of the growth on the pebbly soils. 
The proportion of clay in the rolling downs soils is very high, and this 
is responsible for features such as high run-off of rain, slow and often 
shallow penetration of moisture, low rate of capillarity, swelling on 
wetting and cracking following shrinkage on drying—all features which 
are antagonistic to tree growth and to highest pasture production under 
semi-arid conditions. Though the response of the grass to showers is 
less on the clay downs than on the pebbly rises, during a wet season the 
downs are capable of yielding a heavier growth of grass than are the 
lighter soils. 
Influence of Rainfall on Mitchell Grasses. . 

Of all the climatic factors whose variations are responsible for the 
changes in behaviour of Mitchell grasses, that of precipitation shows 
the highest correlation with growth characters. Variations in factors 
such as temperature, evaporation, and wind strength produce changes 
in the behaviour of the grasses, but none comparable with those induced 
by Ene vicissitudes from year to year and from season to season of 
rainfall. 


An examination of rainfall records reveals that four divisions may 
be recognised in western areas. These have been classified as follows :— 


(a) The Far-Western Division, characterised by light and erratic 
falls, the reliability of the rainfall being very low and 
evaporation high; 

(b) The North-Western Division, experiencing the heaviest rain- 
fall in January and February, with little winter rainfall and 
the rainfall period almost restricted to the summer; 

(c) The Central-Western Division, enjoying a better distribu- 
tion of summer rainfall, which occurs in less heavy falls than 
those of the North-West; useful autumn and winter falls 
are more common; 

(d) The South-Western Division, with a somewhat lower summer 
rainfall, but a compensating factor in the longer rainfall 
period; useful winter rains often occur. 


A study of rainfall tables for stations in all divisions shows signi- 
ficant variations in the amount recorded at each station during different 
years, during the seasons of the year, and during the same season in 
different years. Observations and inquiries concerning the influence of 
the annual precipitation and its seasonal distribution on growth and 
reproduction of Mitchell grasses have provided information regarding 
the growing period and productivity of Mitchell grasses in different 
years, the density of the stand, the lateral spread of tufts, the forma- 
tion of seed, the establishment of seedlings, &e. 


As a general rule the main growing period coincides with the rainy 
season, which ordinarily begins in December in the south-west and 
central-west and in January in the north-west. In certain years growth 
may begin with storms in October or November, or it may be delayed 
through lack of rain until March. In those years when the summer 
rainy season provides adequate and well-distributed precipitations growth 
continues into April. In occasional years, when temperatures are not 
too low, unseasonal precipitations may evoke a growth of leaves in 
August or September, but growth is not sustained into the growing 
season proper because of the very light precipitations and the severe 
drying winds common in October and November. Erratic falls during 
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the summer may produce quite a substantial amount of feed if they 
provide abundant moisture, but heavy showers are of little use if 
followed by dry spells of lengthy duration. Volume production appears 
to be closely and positively correlated with the current summer rainfall 
total, though there may be a closer relation between volume production 
and the conditions which prevailed from the commencement of the 
previous summer growing season to the current seasonal conditions. If 
the latter is true the reason may lie in the vigour of the grass as affected 
by growing conditions during the previous year or more. The size of 
individual tufts is affected by the available moisture. Under favourable 
rainfall conditions the stand is maintained and improved by the 
. building up of large tufts by a process akin to tillering. The increase 
in area will depend upon the vigour of the plants at the commence- 
ment of the season, as well as upon current seasonal conditions, and the 
thinner the stand the better the opportunity for individual plants to 
enlarge. Drought conditions, with the gradual depletion of the avail- 
able soil moisture, cause a decrease in the size of tufts. This is effected 
by the centres of the large tufts dying out. Upon the return of good 
conditions these centres fill up slowly, but the greatest development takes 
place away from the periphery of the tuft, where no dead crown and 
root material is present to interfere with extension of growth. 


Ordinarily only one flowering period occurs during a season, 1ts 
advent being generally four to six weeks after the commencement of 
growth, provided rainfall conditions are satisfactory. Thus the flower-’ 
ing period may be expected in January or February and the fruiting 
period in March. The dissemination of seed by animals and wind begins 
in April and all seed is shed by the end of May or early June. One or 
two instances of two flowering periods in one season were mentioned, 
October rains producing the first and January rains the second, but a 
dry November is fatal to seed maturation in the early growing period. 
Badly distributed summer rainfall very often prevents the maturity of 
seed—especially in the north-west, but also to some extent in other areas 
—so it would appear that in general the viability of Mitchell grass seeds 
is fairly low, though a fair amount of viable seed is produced occasion- 
ally. Should dry years follow these good seed crops, the effect of 
drought at the time of germination or during the seedling stage would. 
prevent seedlings from establishing, Only once in ten years on a 
property in the Maranoa have seedlings been observed. 


Influence of Grazing on Mitchell Grasses. 


The Mitchell grass pastures of Western Queensland, upon which 

_ millions of sheep and cattle are now raised, were developed under con- 
ditions of extremely light and intermittent grazing. Prior to settle- 
ment marsupials were the chief grazing animals, and they followed the 
patchy rains which produced green growth, with the result that any 
particular pasture area would be grazed intermittently and not vite 
tinuously. With the advent of domestic animals the pastures were 
subjected to conditions vastly different from those to which they had 
become attuned, and with the upsetting of the existing balance a fresh 
equilibrium had to be established. In some areas a desirable balance 
as been reached and is being maintained; in some cases the pasture 1s 
eing maintained at a higher level than before: settlement; on the other 
hand, limited areas which once carried good pasturage | are rapidly 
approaching desert conditions because of the stocking conditions imposed. 
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It is quite obvious that to maintain a good pasture it must be grazed in 
conformity with the requirements of the best elements (that is, the 
Mitchell grasses), and investigational work is necessary in order to 
determine the degree of utilisation of Mitchell grass pastures that will 
give the best economic use, and at the same time maintain a good plant 
cover or improve a depleted pasture. Clearly, then, there are two sides 
to the grazing question, and unless both sides are well considered 
inefficient pasture utilisation will result. 


Consider first the case of a good Mitchell grass pasture which has 
been subjected to heavy over-grazing year after year for a number of 
years. Such areas occur not infrequently. The depletion of native: 
pastures by over-grazing is a cumulative process and does not occur 
suddenly, but eventually the grazing capacity becomes much reduced 
and the vegetational cover inferior in grazing value. The cumulative 
effect of over-grazing (that is, trying to feed tod many sheep on too few 
acres) is brought about by never allowing the grasses to produce a 
normal crop of leaf which would allow them to replenish the reserves 
of food stored in underground parts which have been exhausted by the 
continual removal of green shoots year after year. Any conditions that 
seriously interfere with the normal physiological processes of pasture 
grasses may lead to a restricted development of underground organs, 
and a curtailment of the storage of reserve food therein. Impairment 
of the vigour of Mitchell grasses by heavy and continued grazing ieads 
to a breakdown of the stand consequent upon the weakening and death 
of individual plants. Increase of the surviving plants by lateral spread 
is hindered, natural reseeding is handicapped, and eventually the pasture 
coines to consist almost entirely of less useful plants. 


Continuous over-grazing is undoubtedly a harmful practice, and 
any system of continuous grazing which each year removes the whole 
forage production from a pasture will sooner or later cause a decline 
in the grazing capacity of that pasture. On the other hand, under- 
utilisation of a pasture also is deleterious to the vegetation (though not 
to such a pronounced extent as full utilisation), permitting as it does 
the development of weeds and the accumulation of dead leaves and 
stems. It would appear from observations made that something less than 
full use of the forage is necessary to maintain a pasture in good con- 
dition under continuous grazing, and it is suggested that a stocking rate 
which in average years would leave about 20 per cent. of the vegetatiou 
unused at the end of the grazing season would give best results. During 
the flush period of growth very light use would be made of the pasture, 
and this would provide the Mitchell grasses with ample opportunity to 
make a vigorous growth and reproduce. In better-than-average years 
and in slightly dry years the under or over-utilisation would not matter 
much, but during years of very severe drought no system of grazing 
can be expected to furnish feed for the normal number of animals. 


Whilst conservative continuous grazing offers one method of pasture 
management which takes cognisance of the requirements of the pasture 
plants, the short spelling of paddocks in rotation to allow of the produc- 
tion of a normal crop of leaf and seed would seem to offer possibilities. 
A number of graziers are employing this more or less definite system of 
grazing with good results, though it is admitted that some difficulties 
might be experienced in districts of erratic rainfall. 
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In this connection attention is drawn to the operation of the 
‘‘deferred and rotation system’’ of grazing adopted on national forest 
ranges in the southern United States. As a grazing system for produc- 
tive pastures its virtue lies in its physiological effect upon the pasture, 
since grazing is deferred and rotated over the holding to enable the 
plants to store up reserve food to aid in the production of the next year’s 
crop, to allow a seed crop to mature, and to allow seedlings to establish 
unhampered by grazing animals. 


The plan of grazing is as shown hereunder :— 


SECTION. \ 


B. Cc. 


Year. Period. 
ex 


1936-37) Gp. .. | Spring a ee | ALL/LT/1 | 

Summers esau IIL/TL1/ 
Autumn-Winter.. VILLI 
1937-38 .. .. | Spring a es IITLITL 

Summer he TTL 
Autumn-Winter .. IILLLLT1 


1938-39 .,  .. | Spring hi VAS TIITITTT 
Summer 44 “ut TILLLLL/ 


Autumn-Winter .. | //////// 
1939-40... | Spring 4 ch OSS [11/1/11 


Summer a + [1/1 
Autumn-Winter ..| //////// 
1940-41... | Spring nn MITEL 
Summer... —«- | //////// 
Autumn-Winter .. IITHTT HL 
1941-42... .. | Spring - oH) A ILL 
Summer 


Autumn-Winter  .. | IIIT TE 


ee ee ee ty ee 
//////// indicates grazed section. 

Unfortunately, the reliability of the rainfall in the west of Queens- 
land is so low and the precipitation period so restricted that any uniform 
Plan of rotation such as the one diagrammed seems to be out of the 
question. However, its basic principles—to invigorate grasses by allow- 
ing them to mature a crop of foliage, and to aid natural reseeding— 
might form the foundation of some method to suit Queensland condi- 
tions. If it is correct that the seeding of Mitchell grasses 1n most seasons 
is poor, the object of the grazing system might be narrowed down to 
Provide for normal development of the useful pasture grasses In as many 


years as possible. 


LIVI TL 
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Improvement of Depleted Pastures. 

There appear to have been few attempts made to restore depleted 
pastures to a condition of high production, and the usual method 
employed—exclusion of stock for a long period—has proved abortive. 
It should be stressed, however, that the paddocks were almost entirely 
denuded of Mitchell grasses before being closed to stock, and the thin 
stand of grass, together with a series of years inimical to seed produc- 
tion and seedling establishment, have militated ‘against natural 
regrassing. 

The density of the cover of Mitchell grasses in a pasture depends 
upon the number of plants and the size of the tufts, as well as upon 
current seasonal growth. As already stated, injudicious grazing, com- 
bined with drought, has a cumulative effect on the pasture. A pasture 
which has not sufiered very severely may show a reduction only in the 
size of the tussocks of Mitchell grass, and the total number of plants 
of Mitchell grass may not be seriously affected. Severe pasture deple- 
tion is shown by a large decrease in Mitchell grass plant numbers (due 
to deaths) and a reduction in size and vigour of the remaining plants. 


Owing to the gradual falling-off in productivity of a pasture it is 
difficult to recognise the early stages of pasture depletion by general 
observations of condition of the stock and luxuriance of the vegetation 
asa whole. The first sign of deterioration of a good pasture is shown by 
the impairment of the growth of the better elements, and as soon as the 
stand of desirable plants is weakened or opened up, annual or short- 
lived perennial weeds appear in the pasture, develop, and reproduce. 
It may not always be possible to recognise the initial stages of weakness 
in the Mitchell grasses, but a knowledge of the weeds indicative of slight 
deterioration would enable the grazier to take steps to halt the decline. 
For this reason the indicator plants should be determined and listed. 


Slightly depleted pastures may, perhaps, be restored to full vigour 
and so to full productivity by allowing the Mitchell grasses to develop 
unhindered during a complete favourable growing period. The thicken- 
ing up of the pasture by the encouragement of vegetative spread should 
almost completely rehabilitate a pasture showing slight depletion, but 
since there is always a certain proportion of plants dying from inherent 
causes, in occasional years the replacement of this decadent element in 
the pasture by new plants should be attempted. For this purpose natural 
reseeding is the most attractive proposition if it involves little or no 
spelling of the pasture, and it is probable that the seedling requirements 
of a dense pasture would be met by those which develop from the small 
amount of seed produced by a pasture under conservative grazing 
conditions. 

The rehabilitation of a pasture which has suffered a severe diminu- 
tion in the number and/or density of its most useful constituents is 
likely to be a slow process if natural methods, even if aided by judicious 
grazing, are relied upon. There would seem to be a definite need for 
the elaboration of some method of artificial reseeding of such areas, but 
how such a method, in the light of the unreliable rainfall, may be applied 
to-our western areas, it is difficult to see. Three separate problems 
present themselves for solution, viz., (1) the provision of viable seed; 
(2) the dissemination of the seed over the pasture area; (3) the establish- 
ment and survival of seedlings. 

If the evidence of seed production has been correctly interpreted, 
and it is a fact that the production of viable seed over most of the 
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western areas is at a low level in most seasons, and that only in occa- 
sional years is a seed crop of any magnitude matured, then the large- 
scale collection of seed is an operation which may be performed only at 
rather long intervals. The prediction of the extent of a seed crop can 
have no reasonable chance of accuracy owing to the vicissitudes of 
climate; consequently, if seed is to be collected the individual pastoralist 
must be prepared to harvest a seed crop at any time during the growing 
season and in any year. That is to say, the necessary equipment must 
be on hand; it is too big a gamble to anticipate a crop. For harvesting 
the seed crop several methods suggest themselves. Motor or horse-drawn 
strippers or reapers may be employed, while for small-scale operations 
an American hand comb seed-stripper, as illustrated below, should prove 
useful. 


Puare 47, 


The distribution of seed over extensive areas of depleted pasture is 
a problem fraught with many difficulties. ‘The cost of collection 1s 
likely to be fairly heavy, hence no extensive wastage can be countenanced. 
Though the physical stimuli for normal Mitchell grass seed germination 
are not yet known, it appears reasonable to assume that early covering 
of the seed after dissemination is advisable; consequently, it would seem 
* desirable to follow any mechanical distribution with some covering agent, 
such as harrows or sheep, the latter trampling ‘the seed into the ground. 
Just what device is used for sowing the seed will depend upon the extent 
of the country to be seeded, the amount of seed available, the nature 
of the country, &e. Sowing from an aeroplane has been advocated, but 
for all practical purposes, scattering from a motor vehicle should prove 
as useful. : 


Where the amount of seed available is small a method of ‘‘strip- 
seeding’? may prove useful. A long, narrow strip of land, running 
across the direction of the prevailing winds, could be fenced off from 
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stock, ploughed or well cultivated, sown with Mitchell grass seed, and 
the seed covered by harrowing. The favourable seed-bed conditions 
should induce the development of a good stand of grass, and any seed 
produced would be carried by wind over the adjacent area. The addi- 
tion of superphosphate to these strips might possibly result in a heavier 
production of viable seed, and experimental work to test this point 
might be carried out on various soils. Where bore water of fairly good 
quality exists, strips might be sown along the drains and flooded periodi- 
cally to keep the plants growing until the seed has matured. In wind- 
swept areas, in addition to the protected strips, a few furrows could 
be run across the paddocks to capture blown seed. 


The period of the year at which artificial reseeding should be 
attempted cannot be definitely fixed, owing to the unreliable character 
of the rainfall, as well as to the lack of knowledge concerning the condi- 
tions essential to germination, but it may be assumed that early summer 
sowing would prove satisfactory if soil conditions are favourable. 


The pre-treatment of seed intended for sowing, with a view to 
facilitating rapid germination, might yield useful results. Chemical 
treatments should be tried, as well as soaking in water and drying, and 
storage for various periods. Viability trials in the field would probably 
give a lead to a satisfactory treatment prior to sowing, and such trials 
could be carried out on small artificially denuded plots. 


Even when conditions favourable to germination are provided, the 
percentage establishment of the seedling crop may be low because of 
losses from natural agencies, as well as from premature grazing. On 
soil packed hard by tramping, or by heavy showers of rain, the seedlings 
may not be able to extend their roots sufficiently to tap soil moisture 
reserves, and in addition packed soils allow of high surface run-off, and 
do not freely absorb rain. A prolonged dry period following germina- 
tion causes the death of numerous seedlings, and this appears to be the 
chief factor militating against seedling establishment. Grazing seedlings 
of grasses is destructive to the plants, for those which are not pulled up 
by the animals may be considerably weakened by premature grazing. 
Consequently, when seedling growth is observed in a paddock, the stock 
should, if possible, be removed until the new plants have been either 
thoroughly established or destoyed by natural agencies. 


“Recommendations for Experimental Work. 


With a view to the determination of the most efficient methods of 
grazing both good and depleted Mitchell grass pastures, and in order 
to ascertain the value of methods of artificial reseeding of pastures, the 
following trials, it is suggested, might be carried out over a number of 
years, Viz. :-— 


A.—On stands of medium to high density— 
1. Comparison of— 
(a) Heavy over-grazing year after year; 
(b) Conservative continuous grazing; 
(c) Light continuous grazing ; 
(d) Deferred grazing. 
2. Artificial reseeding. 
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B.—On stands which have suffered severe depletion— 
1. Comparison of— 
(a) Conservative continuous grazing; 
(0) Light continuous grazing ; 
(c) Deferred grazing ; 
(ad) Long spelling. 
2. Artificial reseeding. 
The first consideration in experimental work of the nature outlined 
‘is a measure of efficiency of a grazing practice or other system of manage- 
ment, and such a measure must include all the factors concerned. The 
aim on most of the western areas is to produce wool, though during 
critical drought periods this object may become subservient to the effort 
to keep the sheep alive and in fair condition. However, for the purpose 
of the experiments, the wool production per head or per acre may be 
regarded as one of the main factors. As there may not bea high positive 
correlation between weight gains and wool production, the live-weight 
increments or losses of the stock will need to be measured. In addition, 
there is the effect of the grazing on the pasture to be considered. 


Based on a United States measure of efficiency, the following 
measure is formulated :—The most efficient system of grazing is one that 
will ensure sufficient forage during the entire year to produce the 
greatest total gain (in wool and/or body weight) with the least number 
of sheep on the minimum unit .of land, without permanent injury to a 
good stand of grass, and with definite improvement (with the minimum 
disturbance and loss in forage use during the revegetational period) to 
depleted pastures. 

The measurements required are gains per head and per acre and 
pasture changes. With regard to measurements of pasture values, 
volume production, and nutrient value of the pasture as a whole will 
be measured to some extent by animal gains, but precise information on 
these points can be obtained only by intensive study of the vegetation 
itself. In addition, changes in vegetation must be noted in detail. 
Although to trace changes in botanical composition of the pasture 
periodic examination of plots selected at random at each inspection is 
sufficient, to follow the effects of different systems and intensities of 
grazing on individual plants (which is highly desirable), small per- 
manent plots are essential, and such permanent plots could be designed 
to serve for botanical studies of the pasture as a whole, as well as of 
individual plants. : 

For sequential studies of vegetation, permanent plots are essential, 
and while a permanent narrow belt traversing the experimental plot 
- could be utilised, it is thought that a much more convenient method 
would be to scatter permanent small square plots or quadrats over the 
trial areas. Such quadrats, each one square metre in area, would require 
to be properly marked by metallic pegs and, perhaps, located by means 
of painted wooden stakes. 

Various methods of examination of quadrats could be employed, 
depending upon the purpose of the analysis. ; 

Mapped quadrats, in which ordinarily all the vegetation within the 
quadrat plot is mapped on a chart in its actual position, are valuable 
for recording changes in individual plants, but much tedious work is 
involved, and for this reason mapped quadrats are unsuitable for deter- 
mining changes in the vegetation of a large plot as a unit. Individual 
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plant studies are conveniently conducted by mapping or charting, of 
which three variations are in use, viz., freehand charting, pantograph 
charting, and camera charting. 


In freehand charting the relative position of each individual plant 
within the’ quadrat is marked on a square chart. Usually the ground 
cover of each plant is indicated. For reproducing the outlines of tufts 
the pantograph is claimed to be speedy and reliable. An instrument 
set to reduce to 1/3-75 would require a map of 10-5 inches square for 
charting a metre quadrat. Two persons are, however, required for 
charting with a pantograph. 


A camera method of charting quadrats has recently been developed 
in Africa, in which the camera is focussed over the quadrat, and the 
image of the vegetation is traced on a sheet of oiled paper attached to 
a sheet of plain glass substituted for the frosted focussing glass. 


For accurate botanical analysis of a pasture a fairly large number 
of sample plots must be examined, and charting in position is too slow. 
The usual listing method, which consists in noting the number of plants 
of each species in a quadrat, is hardly suitable for grazing studies in 
which ground cover of individual species is of considerable importance, 
and a method combining charting and listing is of greater value. In this 
method the quadrat and the map are both divided into a number of 
equal-sized segments, and on the appropriate division of the map are 
recorded not the number of individual plants of each species, but the 
percentage of ground cover formed in the corresponding unit of the 
quadrat by the different species, and the density of cover within that 
unit. The mapping is quickly done and the records easily summarised. 


Clipped quadrats have been used to furnish a record of the volume 
production of forage by pastures, but the action of clipping is different 
from that of grazing In many respects, notably—(1) The vegetation is 
cut uniformly at a given height; (2) the natural preferences of live 
stock are not copied; (3) the trampling action of live stock is absent; 
(4) no nutrients are returned to the soil as animal excrement. While: 
the forage produced under different grazing methods cannot be accu- 
rately determined by clipping, the use of clipped quadrats may show & 
number of points, such as relation of yield to soil moisture, relation of 
plant cover to soil moisture, relation of height growth to yield, relation 
of nutritive values to soil moisture, &e. 


Isolation transects, which are really experimental plots within 
experimental plots, have proved useful in the United States of America 
in semi-arid pasture investigation. Within an experimental plot (which 
is usually some acres in extent) an area 300 feet long and 60 feet wide 
is pegged out and divided into three long sections each 20 feet wide, and 
each section is subdivided into units 20 feet square. The following: 
diagram illustrates such a transect :— 
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The three series A, B, and C are designated as grazing series, per- 
manent series, and regeneration series, respectively. At the commence- 
ment of the experiment, sections A and B are fenced and section C is. 
unfenced. One of the units in series A is opened to grazing each year 
(the dotted lines indicate where fences will have been removed each 
year). Series B is not subject to grazing or cutting at any time. One 
unit of series C is closed to grazing each year (the dashes indicate where 
fences will subsequently be erected). 


The isolation transect allows of intensive study during a period of 
years of small plots grazed for various periods following spelling for 
various times, of other plots spelled for different periods after grazing 
for different periods, and of comparison of such plots with plots vorally 
protected from grazing. 
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PLATE 48. 


A view of the Mulgrave River at Deeral, the Bellenden Ker Range eormine 
the packground, 
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4 pane good rains received during January have completely altered the 
outlook throughout the agricultural and dairying districts of the 

State. Pastures and young growing crops have responded to the favour- 

able conditions and present a pleasing picture, while farmers are now 

able to proceed with the preparation of land for autumn-sown crops ~ 

under ideal conditions. 

: Wheat. 


Under Queensland’s climatic conditions it is imperative for all 

wheatgrowers to work the land as soon as possible after harvest and 

_ maintain the fallow in good condition until seeding time. This practice 

is now becoming general, as previous dry seasons have demonstrated 

the value of ample subsoil moisture reserves in facilitating the seasonal 

sowing of the crop and enabling the young plants to make normal 
growth without substantial winter rains. 


During the present month the State Wheat Board will endeavour 
to finalise the payment of a second advance on the recently harvested 
crop, amounting to 1s. per bushel. The rise in world wheat prices is 
very encouraging, and if it can be maintained will compensate for the 
lighter yields received by the majority of growers. Given favourable 
conditions until sowing it is safe to anticipate an increased area being 
placed under crop during the coming autumn, resulting in a heavy 
demand for seed wheat. 

Tobacco. 
January rains have completely altered the outlook in the tobacco 


industry, and given fair conditions from now on splendid returns should 
be secured in the majority of districts. 


The good stands obtained in the Texas and Miriam Vale areas have 
received the necessary impetus to ensure the harvesting of ideal crops. 


Curing has commenced at Texas and this will be closely followed 
by growers at Miriam Vale. 


In the Northern areas early planted crops should receive the 
necessary assistance to tide them over until curing commences, while 
general planting has been carried out under ideal conditions. 


165 


QUEENSLAND AGRICULTURAL JOURNAL. 


1 Fes., 1936.] 


‘PIT ‘02 dadndsman ydosbajaz, fisazinoo fiq :0,0YqT] 
‘puLfsusony YON ‘suireD Ivou “oduvy Toy Vopuol[ag Hy} FO s[[ty}00F poysoroz Lq poroyfoys spur] ouvo YN 
: ; p LLVIg 


6 


‘p?T 09 wadvdsman yYdvihajay, fisayzinoa fiq -0,04q | 


. 


‘Avyovyy Ivou ouvo Suryuvrg 
“0G SivIg 


1936 


JLTURAL JOURNAL. [1 F'sp., 


U 


o 
i 
e=} 
dS 
< 


QUEENSLAND 


1 Fes., 1936.] QUEENSLAND AGRICULTURAL JOURNAL. ~ 167 


Sugar-cane, 

Beneficial rains were experienced in all cane areas during January, 
and although in certain districts the falls were heavy, in the aggregate 
no flooding resulted. With the high atmospheric temperatures which 
have prevailed rapid crop growth has been recorded. 


At the present time the southern areas would benefit from further 
rains, but in all prospects for the 1935 crop are particularly bright. 


General. s 

Approximately 14,000 acres have been sown to peanuts, being a 
considerable increase on last year’s total of 10,500 acres. The early- 
sown crops are making rapid progress, but owing to the dry conditions 
experienced during November and early in December a large area was 
not placed under until January, which fact renders it liable to suffer 
damage if early frosts are experienced. a, 

A. steady development in the breeding of draught horses is now 
taking place throughout the Commonwealth, having been encouraged by 
the lower prices received for primary produce during recent years ana 
the resultant necessity for economy and the local production of farm 
power. The horse is recognised as an economical and efficient power 
unit and is necessary even on the more extensive areas where tractors 
provide power for the main cultural and harvesting work. High prices 
are now readily obtainable for good quality draught horses, as indi- 
cated by the record figure of £90 per head paid for the four New 
Yealand-bred geldings which formed the champion team at the Melbourne 
‘Centenary Show. 


Owing to the indifferent results obtained from the early established 
potato crop, it is expected that the main February planting will be 
unusually heavy. For late planting whole seed is preferred, as cut sets 
are liable to rot if warm moist weather is experienced. Seed treatment 
with hot formalin is recommended as a control of seed-borne disease, 
using 1 pint of commercial (40 per cent.) formalin to 15 gallons of 
water. The solution is heated to 125 degrees Fahr. and kept at. this 
temperature during treatment, the tubers being immersed for two and 
a-half minutes. Cover with bags or canvas for an hour to retain the 
formalin fumes, then spread out to dry before planting. 
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EXPIRED SUBSCRIPTIONS. 


A yery large number of subscriptions to the Journal expired in 
January, and have not been renewed, A further large number 
‘expires with this issue. 


Subseribers whose term has expired have been continued on our 
mailing list, and a yellow wrapper on this month’s Journal (February) 
is an indication that their subscriptions are now due. 


Address renewals without delay to the Under Secretary, Depart- 
ment of Agriculture and Stock, Brisbane. } 
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Lucerne Cultivation. 


Ue BENE requires three essernitials—heat, moisture, and calcareous 

soil of a sufficient depth. Given these, lucerne will flourish and pro- 
duce heavy crops over a number of years. Light, sandy soils are not 
suitable; in fact, better results, comparatively, are obtained from the 
heavy soils of basaltic origin. 


Where lucerne “has ample sub-surface moisture or where its 
roots can penetrate into sub-surface soils similar to those which are 
found on alluvial flats it flourishes to perfection. Land intended for 
lucerne is best cropped with a cereal prior to its preparation for lucerne. 
Wheat, oats, barley, rye, panicums, and millets are suitable for this 
purpose, as ample time is available between the harvesting of one crop 
and the sowing of the lucerne. ; 


- Stubbles should be cultivated to induce volunteer growths of weeds 
and other seeds; these should be turned in subsequently, preferably by 
ploughing. Two deep ploughings should be given at right angles to 
each other as a sort of initial cultivation. Moisture should be conserved 
by frequent cultivation. 


Tt may be necessary, in order to improve the tilth of the land, to 
carry out another light ploughing before the period of sowing, but if this 
is necessary cultivators and harrows must be used freely in order to 
reduce the tilth to that which is usually associated with an onion bed. 
Twelve to 14 Ib. is ample for sowing, provided a drill is used and the 
lucerne is distributed from what is known as a grass seed box. 


Where lucerne is being established as a nut grass preventive it is 
advisable to drill at right angles, using half the quantity of seed each 
way, which for the purpose should be increased to 20 lb. per acre. 
Lucerne is often sown over a lightly-rolled surface, and if this system is 
adopted one very light harrowing will be sufficient to give it a covering. 


Lucerne germinates in from five to nine days, according to the soil 
moisture which is present. After the appearance of the first leaf its 
progress appears to be checked; this is due to the young root system 
becoming established, and fully a month or six weeks will have passed 
before the young plant is fit for its preliminary cutting by the mower. 
Tn no circumstances should young lucerne be permitted to flower; this 
only brings about a weakening of the plant, and causes a drain on its 
vegetable system which will show its effects later on. 


An early mowing acts as a pruning and stimulates the root growth. 
“The result of the first cutting may not be worth gathering, but it is best 
to give the lucerne a light harrowing after the crop has been cut. A 
-gecond cutting may be obtained in from three to five weeks, provided 
weather is suitable, and the plant should not be allowed to show too 
‘much flower, say 10 per cent., before being cut. ; 


When dry weather sets in and cracks appear in heavy soils, cutting 
should be followed by immediate cultivation and efforts made to con- 
serve all subsurface moisture possible. Hay making with lucerne requires 
considerable knowledge of the plant and also local climatic conditions 
before you can claim to be an expert at curing lucerne hay. 
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Perfect lucerne hay contains only 25 per cent. of its original 
moisture, and has retained its leaf and colour and is soft and palatable 
to stock. 


The only pest that has so far proved itself a serious menace to 
lucerne growing is the lucerne moth, the larve of which spin their 
cocoons at the terminals of the plant and so limit their growth. Frequent 
cutting of the plant when this pest is present will control it. 


Dodder, the parasitical plant, is more likely to prove troublesome 
than insects or fungus diseases. This is easily distinguishable by its _ 
threadlike vine and golden yellow célour. The surest way of destroying. 
dodder is to chip the plants to the crown, or straw should be carted on 
to the patches and burnt. Burning is the safest remedy, and if not 
carried out too drastically will not injure lucerne plants to any extent. 


A good rainfall cannot always be depended upon at seeding time, 
and light falls of rain may have the effect of germinating the seed 
without being sufficient for further growth. For dry districts, there- 
fore, fallowing is essential, and the land should be ploughed in autumn 
or early winter the year before it is intended to sow the seed. The 
depth of the ploughing is governed by the character of the soil. Alluvial 
soils should be ploughed to a depth of about 7 inches, but on other classes 
of soil of lighter or more porous nature a depth of 4 or 5 inches is 
sufficient. 


The ploughed land should then be allowed to lie in the rough state 
for a month or so and be broken down in the beginning of summer 
with harrows. During the summer months the land must be frequently 
worked with harrow or cultivator, so as to allow neither growth of weeds 
nor the formation of a hard crust on top. If the seed-bed cannot be 
worked down sufficiently fine with the harrows a one-way disc cultivator 
or roller will soon do all that is necessary. Ifthe land is rolled it should 
be harrowed immediately after the rolling. 


Success in establishing lucerne in dry districts depends almost 
entirely upon the thorough preparation of the soil, and the ideal con- 
ditions to be aimed at are a well-worked soil, in which the previous year’s 
rainfall has been. conserved, together with a reasonably finely worked 
surface mulch. 


About a month before the seed is sown a light ploughing or disc 
cultivation should be given, and immediately prior to sowing the land 
should be well harrowed, and. if necessary, rolled to level the surface 
and give a firm, fine seed-bed. Generally, about three or four harrowings 
and one good rolling are required on alluvial soil, but it may be necessary 
to roll twice. If weeds or grass are still present they should be worked 
out with a springtooth cultivator and removed. Lighter soils can be 
brought into condition with considerably less working. 


Since the surface soil undergoes the greatest change it follows that 
it becomes the most fertile, and it is necessary to retain it where the 
young plants will be benefited by the enhanced fertility. The seed is 
planted near the surface, and it is there that the young roots gain the 
sustenance required by the plant. If deep ploughing is given the second 
time, this improved soil is inverted and put beyond the range of the 
young roots. The second ploughing should, therefore, be shallow. 
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Skeleton Weed. 


Danger of Introduction to Farming Areas in Queensland. 


KELETON weed (Chondrilla juncea) has become a serious pest of 
the wheat areas in New South Wales in recent years, where it has 
been responsible for drasticaily reducing yields and in some instances 
of rendering lands totally unsuitable for farming purposes. As there is 
a distinct possibility of introducing ‘‘skelton weed’’ to this State per 
medium of the normal purchases of New South Wales wheat, farmers 
are advised to give attention to the immediate eradication of isolated 
plants which may appear in the paddocks. 


The recently harvested Queensland wheat crop of approximately 
3,000,000 bushels will be inadequate for the State’s requirements, and 
as the bulk of the wheat consists of sound milling grain it is certain that 
a large proportion of the grain required for feed purposes will be drawn 
from New South Wales supplies of F.A.Q. wheat. The following note 
which appeared in the January, 1936, issue of the ‘‘Agricultural 
Gazette’? of New South Wales is therefore particularly opportune :— 


BEWARE OF SKELETON WEED. 
The Seed may be in Chick Wheat. ; 

The danger of spreading skeleton weed per medium of wheat supplied 
to poultry farmers, both in poultry farming districts and throughout 
country districts generally, has recently been brought under notice by 
the discovery of numerous seeds of the weed in samples of wheat obtained 
from stores. 

Poultry farmers should, therefore, keep a sharp lookout for weed 
material resembling lettuce seed heads, or like the heads of the common 
milk thistle, and having a greyish appearance, in samples of chick wheat. 
Should the wheat have come from the Riverina there is a big chance of 
skeleton weed seed being present in quantity, and this will almost cer- 
tainly lead to the establishment of the weed in the vicinity of the fowl 
“pens, &e. 

~ Special precautions should be taken to prevent any such material 
being fed to horses, for the seeds of skeleton weed can pass unharmed 
through the digestive tract of these animals and thus be distributed 
upon cultivation land in- horse manure. ; Ther 

Skeleton seed can be dealt with if steps are taken early enough. 
To enable this to be done, it is obviously necessary for land holders to 
recognise the weed and take vigorous action to prevent the plants reach- 
ing maturity. 
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WHAT THE YELLOW WRAPPER MEANS. 


If your Journal is enclosed in a yellow wrapper, it is an indication 
that your subscription has expired. 
Kindly renew your subscription without delay. Write your full 


name plainly, preferably in block letters, PLEASE USE THE ORDER 
FORM, which will be found on the last page of each issue. 


Address your subscription to the Under Secretary, Department of 
Agriculture and Stock, Brisbane. 
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CITRUS NOTES. 
By R. L. PREST. 


IX orchards where unprofitable trees have been cut back preparatory 

to budding over with selected varieties, the thinning of new growths 
may be completed, leaving two well-grown shoots suitably placed near 
the end of the shortened arms. When the new shoots have attained some 
3 tn diameter and the sap is flowing freely, budding may be com- 
menced. 


When the shoot is ready to receive the bud a perpendicular cut is - 
made in the bark in. some suitable position near the base of the shoot 
from 1 to 14 inch long through to the cambium layer. Another cut is 
made across the perpendicular one. The two cuts when made appear 
thus— 4 ; 


‘Budwood should only be taken from selected trees which are healthy 
and noted for their consistent production of heavy crops of quality 
fruit. Such budwood should be chosen from well-rounded, mature wood 
about the thickness of a lead pencil and not more than one year old. 
Before the buds are cut from the budstick, the leaves are trimmed off, 
a piece of the leaf stalk or petiole being left, and by this means the 
bud can be more easily handled after cutting. The buds may be cut off 
the stick upwards or downwards. The general practice is to cut from 
below the bud up, starting about 4-inch below the bud, ending about 
‘t-inch above. 


The cut should be made with a sharp thin-bladed knife, cutting just 
deep enough to remove a very thin layer of wood. The wood may be 
carefully removed from behind the bud, care being taken not to 
damage it. The bud is then inserted down and under the bark by: 
raising the latter with the budding knife. In order to bring the bud and 
stock in close contact they are bound tightly together with a raffia tie. 
In two or three weeks the bud, if it remains green, will have taken. The 
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tie should then be cut to prevent throttling. When the budding has been 
done in the autumn it is better to leave the shoots as they are until the 
following spring, when growth may be started by removing a portion 
of the top of the shoot to within 3 or 4 inches of the bud, the stub 
being utilised to tie the bud to until it is strong enough to support itself. 
re sue may then be removed by a sloping cut from just above 
the bud. Hie ay it 


Prats 54, 

Budstick showing two periods of growth. The joint is plainly seen, indicating 
where the previous growth terminated and the last growth commenced. The last 
growth is discarded as the buds are somewhat immature, whilst those at the base of 
the previous growth are flat and likely to be blind, and therefore unsuitable. Those 
in the middle are full and well developed and ready to use. 


oe 


176 QUEENSLAND AGRICULTURAL JOURNAL, [1 Frp., 1936. 


/ 


+ 
im 


to 


at) 


Pate 55. 
Suitable type of budding knife, 


: PLATE 56. - 
sy Method of holding budstick and of cutting the bud from below the 
i bud up in the case of citrus, 
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Fig. 1 Fig. 2 Fig. 3 Fig. 4 


Puate 57, 


Fig. 1.—T-shaped cut in stock. Fig. 2.—Well-developed bud ais ready for 
insertion. Fig. 3—The bud in position. Fig. 4——Method of tying. 
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SOME TROPICAL FRUITS. 


No. 6—THE WAMPEE. 
By S. E. STEPHENS, Northern Instructor in Fruit Culture. 
[S0L4aTED trees of this fruit are to be met with in gardens around 
Cairns, but it is by no means a common fruit tree in Queensland, 
and is quite unknown to most people. 


The Wampee is a native of the Orient, probably of South-eastern 
China, and in parts of that country it appears to be quite a common 
garden tree. 

It is known botanically as Clausena lansium, Clausena wampi, or 
Cookia punctata, and is a member of the order Rutacee, 


PLATE 58. 
A seyen-years-old Wampee Tree. 


The tree is a fairly quick, upright growing one, with dense, dark 
green foliage. A characteristic is the long, upright branches, which are 
extremely flexible. The bark is grey-brown in colour and very raspy 


a 
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to the touch. The leaves are compound and consist of nine to thirteen 
leaflets placed in pairs almost opposite and with one terminal leaflet, 
on a common petiole 7 to 9 inches long. The leaflets are ovate-lanceo- 
late from 2 to 5 inches long, the length of each pair between the base 
and terminal being progressively greater than that of the preceding 
pair. 


Puate 59, 
THE WAMPEE. Illustrating the fruiting habit. 


The flowers are small and carried on green, raspy panicles arising 
from the terminal and sometimes three or four preceding axillary buds 
of the branches. The panicles may. set and carry to maturity anything 
from six to eight up to about eighty fruit. Well-grown specimens of 
fruit attain to a size of about an inch in diameter. When young the 

ruit is deep-green in colour, and as it grows it gradually changes 
through light-green to yellow as it approaches maturity. This in turn 
Changes to light-brown and finally to dark-brown as the fruit becomes 
Over-ripe. 


180 QUEENSLAND AGRICULTURAL JOURNAL. [1 Fes., 1936. 


- The skin is slightly pubescent and raspy, and is thin. The flesh 
or aril is clear, jelly-like and juicy, and slightly acid in flavour. 


Enveloped in the flesh are the seeds, one to five in number. ‘These 
are flat and oval in shape, about one-half inch long by one-quarter inch. 
broad. About one-third of the seed at the upper or broad end is of 
dark-brown colour and the remaining two-thirds bright-green. 


The tree is usually raised from seed, which germinate readily in 
a few days. Experiments in vegetative propagation have been carried 
out in the Philippines, where P. J. Wester has found that the tree may 
be shield-budded. He recommends the use of scarcely ripened, petioled 
budwood, from which a shield 14 inches to 2 inches long should be cut. 
He states that the age of the stock at the point of insertion of the bud 
is unimportant. 


This fruit is tropical in its requirements and thrives best on a rich 
well-drained soil. Plenty of moisture is needed to obtain good results. 
Light dressings of fowl manure are beneficial, both to the growth of 
the tree and the size of the fruit. The seedling tree will commence to 
bear at five or six years of age. In the Cairns district the tree blooms 
during July and August and the crop ripens in November and Decem- 
ber. Both the fruit and the crushed leaves have a strong and distinctive 
scent, similar to that of a Brazilian Cherry. 


The fruit is eaten fresh or may be made into jam or jelly. The 
jelly has a pleasing flavour, slightly acid and very distinctive. It is 
made similarly to grape jelly. 

The Chinese, who are very partial to the fruit, have a method of 
preparation involving salting-down for about forty-eight hours, and 
they claim that fruit so treated has a better flavour than the fresh fruit: 
and has the added advantage that it will keep longer. 


FRUIT INDUSTRY IN NORTH QUEENSLAND. 


QUARTERLY REPORT. 
Mr. S. E. Stephens, Instructor in Fruit Culture, reports:— 


i the Cairns district the quarter ended 31st December, 1935, produced 
favourable weather conditions for the growth of the various crops. 
Other portions of the Northern area were not so fortunate, however, 
conditions in Townsville being almost disastrous. 


In Cairns the rainfall recorded was 547 points in October, 291 in 
November, and 62 in December, which fell on eleven, thirteen, and two 
wet days, respectively. 


Coastal centres visited during the quarter were Mossman, Port 
Douglas, Cairns, Babinda, Innisfail, Cardwell, Rollingstone, and Towns- 
ville. Tableland centres were Atherton, Herberton, Evelyn, and Ravens- 
hoe. ta R 
mado alae! : Citrus. 5 ; 

_ Orchards throughout the North were found to be in reasonably 
healthy condition. In coastal orchards the cultivation frequently left 
much to be desired, whilst pruning throughout is very haphazard. 
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Trees throughout the Northern district carried a small late crop 
of fruit, which was harvested in the early part of the quarter. 


The crop of oranges, mandarins, and lemons which set early in 
the quarter is developing well, and gives promise of a very fair harvest. 


During December harvesting of the new season’s lemon crop com- 
menced in the Cairns district. The fruit being of good quality and the 
market under-supplied, these found a ready sale i in an uncured state. 


A. small quantity of new season Naval oranges, fit for marketing, 
have been noticed in the Cairns area during the last fortnight of the 
quarter. ‘ 

Pineapples. 

Probably owing to the dry and hot conditions the pineapple crop 
in most parts of North Queensland matured rapidly and harvesting 
extended over a short period only. The Magnetic Island harvest lasted 
for approximately four weeks and was practically completed by mid- 
December. In Rollingstone district harvesting commenced in late 
November and will now be almost over. The Cairns season commenced 
in late October and extended to Christmas, The crop was a good deal 
lighter than that harvested last year. The size still continues small, 
even in young areas, most of which have been planted on used land 
without any ‘addition of fertilizer. .The industry in Cairns is in the 
hands of Chinese, who cannot be persuaded of the benefit to be obtained 
from feeding the crop. 

Bananas. 

The banana industry is now so restricted that some Northern centres 
have found it necessary to purchase supplies of fruit from the South. 
Planting during the year 1935 shows an. increase over 1984, the figures 
being 33 acres in 1935 against 18 acres in 1934. There is room for 
further expansion to meet local demands. The general quality of fruit 
marketed is still very poor. é' 

Mangoes. 

The mango crop this year was fair, but in most districts the fruit 
was somewhat below normal size. This was particularly noticeable in 
the Magnetic Island area, where total absence of rain since the setting 
of the fruit adversely affected its growth. 

Cairns district, on the other hand, had fair SOS rains and the 
mangoes were up to the average in size. 

The search for good mangoes in the North has been: continued and 
has produced several trees of good quality, from which it is hoped to 
carry ouL propagation work. 

Papaws. 

These were in fairly plentiful supply and were of excellent quality. 
Several plantings of young trees have been made around Cairns during 
recent months. 

Litchis. 

The promise of a good crop mentioned in last report was not 
materialised. Only odd trees carried fruit. What fruit there was, 
however, was of good quality, and was selling in local Bhops at 3s. 6d. 
per i 

Avocados. 

A number of trees HEE TOE the Northern district are carrying 

fruit this season. 
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Miscellaneous Tropical Fruits. 


Sugar Apples, where pruned and cultivated, are carrying good 
crops of fruit, which is developing well. On neglected trees the fruit 
is generally somewhat stunted. 


Wampees have carried heavy crops which are now almost finished. 
The Cashew is ripening its crop. 
Breadfruit, Jack fruit, Mabolo, Carambola are all carrying crops. 
Several other tropical fruits are blooming. 


Temperate Fruits. 
The grape crop in the Tableland districts is generally good. 


The plum crop is good, but rather late on account of a late frost 
having cut the first crop of blooms, causing the trees to throw a second 
crop, which set well and ripened during December. Fruit Fly became 
prevalent towards the end of the month. ; 


Persimmons are carrying a heavy crop. 


; Tung Oil, 
Trees in the Queensland Forest plantations in the Innisfail district 


bloomed during the quarter and have set a better crop than was obtained 
last year. 


PINEAPPLE-GROWING IN HAWAIIAN ISLANDS. 
By JOHN DUTHIE. 


Mr. John Duthie, Manager of the State Cannery, Brisbane, visited Hawati 
recently to investigate canning methods. In the course of his three weeks’ stay 
in the Islands, he took the opportunity of looking into production methods, and 
has kindly supplied the following notes concerning his investigations. 


PINEAPPLES are grown on the following Hawaiian Islands :— 


Acres. 

Oahu cae ae a i Aa .. 48,000 

Molakai .. ee ae Be bs .. 12,000 

Maui 3 ae a BG nh peewee Lo L000. 

Lanai ae bf ae 34 aM .. 18,000 

Kauai it ce ae at 7, .. 5,000 
93,000 acres ap. 


The rainfall varies between 10 and 100 inches per year, average 
about 50 inches per year. It rains mostly at night, good steady rain. 
There are distinct dry areas on the different islands and trial plantings, 
rain registrations, and soil analysis are first. made by the Association 
of Hawaiian Pineapple Canners, University of Hawaii, Honolulu, In 
some instances only 10 inches of rain per year may be registered but 
they get heavy dews, which with the use of paper mulch would give 
the plant the necessary moisture. 


The temperature varies between 70 and 90 degrees. 
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Pineapples are grown from 900 to 3,000 feet above sea level. Sugar 
cane is grown on the lower levels where irrigation is practicable. Pine- 
apple plantations on the Island of Oahu are situated near Kipapa, 20. 
miles from Honolulu. These plantations would be about 1,000 feet. 
above sea level and the ground generally consists of easy slopes. The. 
main road passes through for 6 miles with pineapples either side, not 
even being fenced off. 


*Puare 60. 
Twelve-months-old pineapple plantation in Hawaii. 


Soil. ; 

The soil is all volcanic and is red in colour, and also sticky when 
wet. Analysis show that it contains up to 40 per cent. of iron, but 
owing to the presence of manganese the plant cannot get it, hence the 
use of a sulphate of iron spray. It is considered that it does not pay 
to work less than 40 acres in one plot. The canners all grow their own 
fruit, and use 70 h.p. Deisel tractors to plough and work the soil. 
These tractors cost 7,500.00 dollars. Deisel oil costs 7 cents per American 
gallon. 

In the repreparation of a pineapple plot—that is when the crop 
cycle is considered spent—a high powered pulverizer is driven through 
the fields, and the old plants shredded up and worked back into the soil. 
This land is spelled for two years, and periodically the soil is turned 
up to the sun, which helps to kill soil pests. They do not now plant any 
other crops, as they consider that this will only encourage pests and 
diseases. Iron spikes 18 inches to 24 inches are used for subsoiling. 
Care is taken not to turn up the subsoil to the surface. 


Planting. 

First of all the ground is surveyed. and the dinomilen rows are 
marked off with poles or pegs. Attention is given to the fall of the 
ground in case of heavy rains which would bring about wash-outs also 
to provide suitable drainage. A border line say approximately 20 feet 
wide is pegged all around the main plot. This would be used asa border 
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planting. Then a road 10 feet wide is made between the border and the 
main plot. Pests, particularly mealy bug, would get in here first before 
they came to the main area. A rigid watch is kept on this border plant- 
ing. In some eases a strip of 6 x 1 hardwood is placed outside of this 
again. A machine keeps this timber sprayed with creosote. In Hawaii 
all pineapples are grown with the aid of paper mulch. The eround all 
being pegged out, the mulch is run out by a machine. This mulch costs 
two and a quarter dollars per roll, the roll being 600 feet long and by 
3 feet wide. 

Two row planting is the favourite method and evidently gives 
the best results. 


Inches 

Width of paper es oo #5 on oo AD 

i Between rows of paper... i 2 eo) 
Between 2 rows of slips of paper si ne Ad 
Between a row of slips... ht od cscs O 

Plants to the acre  .. “2 oy 25 Wey) 


It has been found that by setting out this number of plants per 
acre, fruit of good but not over-large cannery size is obtained with 
maximum yields of fruit and minimum weed growth. 


Slips or nibs are used, if obtainable, and are fumigated if necessary 
before planting. I understand that their plants throw slips both summer 
and winter. They favour planting in November-December, which is 
early winter, so that the first crop would come in the summer. 


If a planting is successful they have a main plant crop (summer 
and winter) and two ratoons so that the cycle is 4 to 5 years. A fair 
average cycle is 45 tons of fruit per acre but the production goes as 
high as 100 tons per acre. 


Fruit costs from 12.00 dollars to 25.00 dollars per ton at the 
Cannery. 

Manuring. 

Sulphate of ammonia is used as a fertilizer and sulphate of iron 
as a tonic to counteract the harmful effects of excessive manganese in 
the soil. I understand that with the exception of scrub soils in the Mary 
Valley, Queensland pineapple soils do not contain harmful quantities of 
manganese. Shortly after the slips have taken root a small quantity of 
sulphate of ammonia is placed in the base leaves. Care is taken in this 
application so as not to injure the centre of the plant. This application 
is probably the most important one, as it tends to give the plant a good 
start off. The plants are then sprayed with sulphate of iron, 25 lb. of 
this being diluted in 100 gallons of water. It has been proved that both 
iron and ammonia are necessary in Hawaii, and the one does not give 
the same results without the other. About two months before the plant 
crop (which takes 18 months with slips) 400 lb. per acre of sulphate of 
ammonia not diluted is placed in the base leaves and another 400 lb. 
two months after the crop. You will notice that I have not mentioned 
any fertilizers for the soil. 


Fertilizing through the axils of the basal leaves is necessary, because 
the soil around the plants is covered with paper mulch, which is imper- 
vious to water. Little potash or phosphoric acid is applied to pineapples 
in Hawaii, since their soils are mostly well supplied with both these 
plant foods. 
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Grading and Trimming. 


Fruit is earried to the end of rows in bags slung over the shoulders. 
The tops are then cut off slightly into the fruit and the base trimmed, 
there then being no sign of any leaves whatsoever. Fruit would be 
three-quarters to fully coloured. Only good fruit is graded into the 
erates, badly fanned types being absolutely discarded. The grades are 
similar dimensions to ours, but the No. 4 or large size would be 70 per 
cent. of the total crop. The tops are left to dry at the end of rows or if. 
they become too plentiful and a nuisance broken up by a shredder. 


Crates. 


Inside measurement—Length, 18+ inches; width, 14% inches; depth,. 
124 inches. This crate holds 56 Ib. of fruit. The different canneries. 
own their own crates. 


Puate 61. 


Newly planted pineapple field in Hawaii, showing use of paper mulch and 
; method of setting out rows. 


Pests and Diseases. 


Mealy Bug and Nematode—tThe chief cause of wilt in Hawaii, is 
attributed to the mealy bug, and the industry was badly hit until a spray 
was found to effectively combat it. It seems that this bug is carried 
from one plant to another by an ant which fosters it and feeds off it. 
Where you find mealy bugs you will also find the ants. 


Spray. | 
All oil spray to combat mealy bug wilt was patented by the Standard 
Oil Company, and was sold at 30 cents per gallon. A spraying machine 
with high powered mixer was also invented. These machines spray up 
to 450 acres per day, doing 32 rows at a time, 8 men each side. It takes 
a big pressure to displace the mealy bug from the eggs, and she generally - 
gets at the base of the leaves and stems. In fact, the ants will pack soil . 
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or dry grass around them to keep them away from the sun which will 
destroy them if exposed too long. The machine gives a pressure of 300 
Jb. and up to 150 lb, at the nozzle. 


Nematodes. 


_ Under a magnifying glass these pests resemble tiny eels. Two 
types of fungi have just been discovered which are parasitic on 
nematodes. I do not think that either of these fungi have been cited 
as a positive cure for this pest as yet. 


Plant Selection. 


This also plays a big part in fruit production. As I mentioned 
before, practically all slips are used as planting material, and when the 
crop is on workmen are detailed to mark off the different plants which 
give the best type of fruit. They each carry a knife, and simply split 
a leaf and attach a piece of paper to same. They may even éut a pine- 
apple to examine it for texture and colour. If the plant shows any 
sign of mealy bug a different coloured paper would be attached, and 
the material would be treated before being used for planting. 


It is claimed that yields have been increased five to six tons per — 
acre solely through systematic plant selection. In this, as well as in 
every other direction, the pineapple industry in Hawaii is endeavouring 
to reduce production costs by increasing yield per acre. 


Conclusions. 


My observations show that our Queensland pineapple-growers would 
be wise to give serious consideration to the following :— 


1. Plant Selection—This can be done by planting or otherwise 
marking plants bearing unsuitable and poor-quality fruit, and taking 
care that no planting material is taken from these plants. 


2. Fumigation or dipping of all planting material to ensure the 
destruction and prevent the spread of mealy bugs at the start. 


3. Follow more closely the Hawaiian method of close planting. 
This will eliminate a lot of unnecessary labour in keeping non-producing 
ground free from weeds. 


4. Follow the Hawaiian practice of using quick-acting chemical 
fertilizers and, where manganese chlorosis occurs, spray with sulphate 
of iron and sulphate of ammonia. 


+--+ 9 a 


CARE OF THE SEPARATOR. 


The operation of the separator and the care devoted to its cleansing have a 
material effect on the quality of cream produced, On no account should the 
separator be left overnight without being dismantled, and all parts thoroughly 
cleansed and scalded. After separating, all utensils and separator parts with 
which milk has come in contact, including the vats, bucket, and strainer, should 
be washed with slightly warmed water and then submerged in boiling water and 
placed on racks to drain. The practice of wiping over the utensils with a cloth 
after scalding only serves to undo the work of sterilisation and to re-infect with 
‘bacterial organisms. — : SEAR. ABE Rae years AMM 

Milk should ‘not be left lying about on the floor or under the separator block, 
‘and the surroundings should be kept sweet and clean, and the drains free to: carry 
‘away the floor washings. ©. a as : : ; pion 
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DRENCHING FOR WORMS IN SHEEP. 


The Secretary for Agriculture and Stock (Hon. Frank W. Butcock), has made 
available the subjoined memorandum on drenching for worms in sheep by Mr, F. H. 
S. Roberts, Entomologist, Anima! Health Station, Yeerongpilly:— 


N recent years carbon tetrachloride has been used extensively through- 
out Queensland as a drench for stomach worms in sheep. The 
drug has proved very effective for this purpose, but in several instances, 
its use has been followed by moderate to heavy mortalities. Within 
the past two years examples of this toxicity have been very conspicuous, 
due most probably to the more extensive use of the drug. In other 
parts of Australia, similar mortalities among sheep drenched with carbon 
tetrachloride’ have also been experienced, notably in New South Wales. 


The actual cause of these mortalities remains, in the majority of 
cases, undefined. In so far as sheep are concerned, a calcium deficiency 
is known to be predisposing condition to susceptibility and by feeding 
a lick containing the necessary element for some time before drenching 
the drug may be given without any subsequent ill-effects. Other 
conditions which may be concerned with toxicity are said to be cold, 
bleak weather, a sudden drop in temperature after drenching, the 
feeding of concentrates, and hard feed. There are many cases, however, 

_ whieh remain unexplained. Impure samples of the drug itself may be 
conducive to losses, but it is pointed out that, on several occasions in 
Queensland where losses have followed the use of carbon tetrachloride, 
a sample of the drug used has been proven to be pure and moreover, 
its use on sheep at this station, has not been followed by any untoward 
results. 

At the present time, there are no precautions which may be taken 
so that carbon tetrachloride may be used with safety. Cases are known 
where this drug has been used over a long. period without any subsequent 
noticeable toxicity, and then, for some unknown reason, heavy losses 
oceur. These losses have become so serious that it is felt that the drug 
can no longer be recommended. 
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For the sheepman, who, despite this warning, still desires to use 
carbon tetrachloride, it is most desirable that a small number of animals 
be treated a few days before the mob and carefully watched for any 
ill results. Even this precaution may not safeguard against losses, 
as one case is known in which two mobs of sheep on the same holding 
were drenched with the same sample of carbon tetrachloride a few days 
apart. No symptoms of toxicity occurred in the first mob, but heavy 
losses were experienced in the second mob. 


Carbon tetrachloride owes its widespread use to its great degree 
of effectiveness and ease of administration. The dose is small, five cubic 
centimetres, and no previous starvation is required. Bluestone is not 
quite so effective as carbon tetrachloride, and it was at one time con- 
sidered that previous starvation was necessary to its efficiency. Recent 
work by the C.S.I.R., however, has shown that such starvation is not 
required, and that moreover if Blackleaf 40 is added to the bluestone, 
the mixture is highly effective against both stomach worms and hair 
worms. From results secured with a somewhat similar combination in 
other parts of the world, the mixture recommended in Australia should 
be effective against tapeworms also. 


In this bluestone and blackleaf 40 drench we, therefore, have a 
vermifuge which is effective against three different sorts of worms, is 
cheap and very safe. Carbon tetrachloride is effective against stomach 
worms only and cannot be regarded by any means as being safe. It is 
also dearer than the bluestone mixture, and the only feature in its 
favour is the comparative ease of administration. 


The formula and dosages of this bluestone in blackleaf 40 drench 
is as follows :— 


Bluestone .. at 4 Se LAN; 

Blackleaf 40 Oa a .. 16 fluid oz. 
Water wa “Ft Ss .. 5 gallons 

Dosages. 

18 months and over .. im sg Bh iahiel 04, 
12 months-18 months... .. 14 fluid oz. 
4 months-12 months .. nfs .. 1 fluid oz. 
Under 4 months be ie “3 4 fluid oz. 


In country where liver fluke is present, carbon tetrachloride is by 
far the best drug that can be used against this parasite, but fortunately, 
liver fluke is not present throughout any of the sheep districts in Queens- 
land. ‘There is, therefore, no, reason why carbon tetrachloride should 
continue to be used as an anthelmintic for sheep in this State, whilst 
we have at our disposal this bluestone-blackleaf 40 mixture, which is 
cheaper, decidedly safer, and more effective as an all-round vermifuge. 


BRITISH DEMAND FOR PORK. 


Reports received by the Commonwealth Department of Commerce indicate that 
there will be a fairly strong demand in Great Britain this season for ‘Australian 
frozen pork. About 900 carcasses were shipped from Melbourne on 22nd November. 
The chief veterinary officer of the department in Victoria (Mr. Ross Grant) said 
on 21st November that there had been a general improvement in the quality of 
pork for export in the last three years. There was now a steady market in Great 
Britain for frozen bacon pork weighing from 100 Ib. 
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The Dairy Produce Acts. 


By G. B. GALLWEY, Inspector of Accounts.* 


4 pula present Dairy Produce Act was passed as far back as 1920. 

Although it was then considered to be one of the most advanced 
and comprehensive works at that time, changed conditions and the march 
of science have made it necessary to have this Act reviewed. 


In order to find out what was in the mind of the industry itself in 
the various matters which are subject to regulation, conferences of both 
the butter and cheese sections were held recently when the many aspects 
of the industry were discussed and resolutions suggesting alterations 
and additions to the original Act were passed. 


The Department has now given further consideration to the whole 
matter of an improved Act. This has resulted in the passing of some 
important amendments to the Act, and these became law on the 5th of 
December. 

The regulations are now being reorganised with a view to including 
those matters suggested by the industry and also to improve the existing 
ones. The object generally is one of quality uplift which means that 
in the interest of the farmer and the State some tightening up of the 
old regulations is both desirable and necessary. 


Under the old Act some of the buildings on a dairy farm were not 
defined or else were defined as a building and a yard. Consequently 
there was always some doubt concerning these. However, by amend- 
ments the following are now clearly set out and defined in the Act:— 


Bail, Milking Shed, Milking Yard. 

The system of registering dairies has been changed. Under the 
old Act a dairy could not be registered unless the premises complied 
with the Act, and once a registration was granted it remained in force 
_ for all time, 

The fact that many could not wholly comply and were not regis- 
tered hampered administration and seriously affected the operations 
of other regulations. 


The amending Act gives power for every dairy to be registered 
upon application, irrespective of its condition, and the registration 
then remains in foree until cancelled, which power is vested in the 
Minister. The provision that any dairy may be closed by an Inspector 
is being strengthened. ; 


These alterations do not mean that there will be less control over 
dairies than formerly. Actually the more direct action in the case 
of unsatisfactory produce being produced should hasten improvements, 
for the power to cancel a registration exists, and if that power is used 
it means that the dairy can be closed and the product prohibited from 
being sold for any purpose. 


Further, should a dairy farmer persist in an attitude that work, 


which is considered for the good of the industry, should not be done, 
the Act has very definite powers that can be used. 


* In a radio broadcast from Station 4QG, through the courtesy of the Australian 
Broadcasting Commission. 
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Any person who sells milk for local consumption must first have 
a license from the Health Department, and though his premises may 
be registered under the Dairy Produce Act it will be necessary for a 
certificate to be issued by an Inspector that the premises comply with 
the requirements of the Dairy Produce Act. 


Provision has been made under this section of the Act for advice 
to be furnished of any transfer of a dairy. 


A new section has been inserted to give more complete control 
over swine on dairy produce premises. 


The audit powers of the Act have been strengthened by prescribing 
the books and accounts to be kept at a factory. 


Section 16 of the Dairy Produce Act has been amended by the 
inclusion of three new clauses, the first fixes the method of payment 
for milk at a factory, the second prohibits the diversion of milk or 
cream from a factory without giving twenty-eight days’ notice, and 
the third provides for returns to be furnished each month to the Under 
Secretary by a factory showing its manufacture, payment, and disposal 
of any dairy produce as defined by the Act. 


The second amendment, the diversion of supply, is the most 
important from the farmers point of view. The clause is divided into 
three parts and deals first of all with cream. It says that no dairy 
farmer can transfer the whole or any portion of his cream from one 
factory to another until twenty-eight days after he gives notice to 
the factory. 

It does not stop a farmer from leaving a factory, but it does stop — 
him from making a transfer without first giving notice. 


However, it must be obvious that in the interest of quality and 
economy the dairyman should send his supply to the nearest factory. 
This clause will give him time to consider and will also provide an 
opportunity for the Department to investigate the position as there 
are many instances where a change is now made on the slightest pre- 
text. JI might mention that the dairy farmer can always have his 
interests protected by applying to the Department. 


The same conditions apply to a milk supplier to a cheese factory 
who wishes to transfer the milk to another cheese factory, but if he 
wishes to cease supply milk and supply cream to a butter factory, he 
must also have his dairy premises in compliance with the requirements 
of the Dairy Produce Act. A supplier shall not, however, be guilty of an 
offence if he can prove that this supply was diverted on account of 
circumstances over which he had no control. 


Factories will also be required to furnish the Department with 
a return showing the names and addresses of suppliers who have com- 
menced or ceased to suply during the month. 


The Department will thus have a record of all transfers of supply, 
and where it is found the owner has failed to give the necessary notice 
definite action will be taken against such persons. 


A very definite step in the control of transport of cream by road 
has been made by Section 168 of the amending Act. 
The Act did not previously deal with transport arrangements, and 


as a result much overlapping in road transport is occurring in many 
localities. The new section provides for the proclaiming of certain roads 
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as cream routes. Factories will be empowered to call for and accept 
tenders for these routes. Subject to the carrier’s equipment complying 
with the Act the Minister may issue a license if he approves of the 
terms and conditions. The intention is that the carrier will have to 
give an adequate service and in turn he will be protected from competi- 
tion. 
Under existing conditions a carrier may work up a good run and 
be giving service, yet he had no protection from competition. Any person 
with any sort of equipment could start in opposition and cut the rates of 
cartage, during peak periods, and spoil the work of the man who had 
established a satisfactory service. There is definite evidence that road 
transport has been used to increase inter-factory competition... There- 
fore this section has been designed to eliminate such evils and give a 
better service all the year round. 


No person ean run on a proclaimed cream route without a license 
and no factory can accept cream from a carrier who has no license. 
This does not prohibit a farmer from carting his own cream, but he 
cannot carry his neighbours’ cream along a proclaimed route. 


This may appear to be arbitrary, but if a carrier is prepared to 
provide a regular service it can only be successful if such a service is 
supported by all the dairymen. Of course there will be many places 
where it will not be possible to have proclaimed routes, and these will 
not be disturbed except that the conditions under which cream is to 
be carried will be tightened. 


It may be pointed out that before this section can be put into 
operation regulations are necessary. These are in the course of prepara- 
tion, and cover the following :— 

Specifications of vehicle for cartage of dairy produce and the 
conditions to be fulfilled by a carter, who is licensed to carry dairy 
produce. 


The Minister may appoint a Committee to investigate and report 
to him on any question or dispute of any nature on transport. 


He may adopt the whole or part of the recommendation of the 
Committee and take any action he thinks fit regarding routes and the 
issue of licenses. 

By an amendment of Section 17 the grades into which cream shall 
be classified have definitely been fixed and the grades of milk stated. 


The power of a factory manager has been ‘strengthened by Section 
19 dealing with cream unfit for the food of man. Formerly he could 
only reject cream which was putrefactive, now he can reject any cream 
which he considers unfit for human food. He cannot destroy the cream 
but can. colour it with cochineal or lamp black and return it to the 
supplier. 


Section 20 has new clauses included, one fixes the standard for 
processed cheese, and another prescribes that milk shall be delivered 
by a fixed hour at a cheese factory. 


This hour will be fixed by regulation. The section also prohibits 
the owner of a factory from buying or receiving milk or cream which 
does not comply with the standards prescribed. 


Section 23 requires that butter or cheese makers must have the 
qualifications and pass the examination prescribed and hold a certificate. 
It also provides for the recognition of certificates obtained in other 
States of the Commonwealth or New Zealand. 
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Economic Review. 


The end of the steady increase in acreage yields—which appear 
to be largely independent of the season—is not yet in sight. Hach year 
more farms are brought under irrigation, and farmers are applying 
their knowledge of fertilizers and their use to greater advantage than 
ever before; while the full possibilities of the newer, disease-resistant, 
high-yielding varieties have still to be realised. 


All these factors contribute their quota to a permanent downward 
trend in production costs; but, unfortunately, they are largely defeating 
their purpose through the failure of the grower to reduce the area 
planted to the crop, in proportion to the increased acreage returns; and 
this simple and obvious remedy for the present ills of surplus produc- 
tion becomes annually more difficult of accomplishment. Reduced costs 
are possible only where the production per grower exceeds a definite 
minimum tonnage, the magnitude of which must increase as the value 
of sugar falls. Moreover, the farmer finds it necessary to provide for 
his growing family ; and whereas formerly, his sons were able to acquire 
blocks of new land on which to cultivate cane, the present assignment 
restrictions now necessitate further subdivision of the existing farm. 
That the number of canegrowers in Queensland is steadily increasing 
is evident from the following statistics :— 


No. of 
Year. Canegrowers. 
1932 fae. Soe ieee Tee. (pees 
- 1933 50, ieee? | Bae O° ER 5 pi RT 886 
1934 “4 ac ae 29 es .. 1,426 


The average sugar tonnage which each grower may contribute to 
the mill ‘‘peak’’ is, therefore, diminishing in proportion. This is a 
serious matter in certain mill areas where the average quota per grower 
is less than 300 tons of cane, which is definitely below the economic 
minimum on which a farm may be conducted efficiently, and a system 
of permanent agriculture maintained. 


The possibility of any early improvement in world sugar values 
is still remote, and each year the available free market for the export 
production of countries such as Australia is contracting. In August 
last, the signatories to the Chadbourne Agreement agreed not to attempt 
to prolong the plan which expired this year. The plan failed to achieve 
its full purpose, due to the action of those countries outside the Agree- 
ment, which increased their production in proportion to the restricted 
output. Certainly visible stocks have been very substantially reduced 
during the currency of the Agreement, It is realised, however, that 
something further must be done to stabilise the industry. The United 
States of America recently took measures to restrict domestic and 
insular production to actuai requirements, while a trade treaty was 

entered into with Cuba, which country gained an increased sugar 
preference in the American market. In London, the International Sugar 
Council called a conference in March last, which was attended by repre- 
sentatives of the important sugar-producing countries of Europe, and 
also of the United States. Although this Conference failed to formulate 
a generally acceptable and constructive plan, appreciation of the need 
for concerted action is evidenced by the desire for a further Conference 
at an early date. Asa preliminary the British Government has arranged 
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for a full discussion of the relationships between the Home country and 
her sugar-exporting Dominions, with a view to formulating a policy for 
the British Empire. The Conference will be held early in 1936,. and 
Australia will be represented by a nominee of the Federal Government, 
while the Premier of Queensland (The Hon. W. Forgan Smith) will 
personally attend on behalf of the Queensland sugar interests. The 
present preference granted to Dominion sugar by the Government of 
the United Kingdom will continue until August, 1937—that is, for a- 
further Queensland crop year. Any unfavourable modification of the 
present policy would be accompanied by serious results for at least a 
section of the Queensland sugar-growers; though it is not profitable 
to produce sugar at present overseas values, the loss of the British 
market and preference would necessitate the immediate reduction of 
production to the bare domestic requirements of this country; the 
consequences of such precipitate action need no recapitulation. 


The announcement by the Federai Prime Minister that the Aus- 
tralian Sugar Agreement will be renewed for a further period of five 
years brings to the industry a measure of reassurance, and demonstrates 
in no uncertain manner that the Federal Parliament is appreciative of 
the national importance of the sugar producer. It now rests with the 
industry to take such measures as will effect a sustained policy of 
rationalisation, and thus establish the business of sugar production on 
a firmer economic basis. 


Bureau Affairs. 
Advisory Board. 

The Advisory Board met on four occasions during the year, when 
matters of major importance were dealt with. The decisions of the 
Board are definitely playing a very important part in shaping the policy 
and guiding the activities of the Bureau. yd 


The Board has paid very close attention to staff matters, and steps 
have been taken to make such appointments as will provide a balanced 
staff of competent ofticers in all fields of sugar technology. The weak- 
nesses on the mill technology staff have been overcome to a large extent 
by the decision to appoint a Consulting Mill Engineer and a further | 
Assistant Mill Technologist. The question of the efficiency of pest 
control was also dealt with, and the Board decided that a meeting of 
representatives of North Queensland Pest Boards should be called in 
Townsville, under the Chairmanship of Mr. A. F. Bell, to formulate 
plans for future co-ordinated effort. It was also agreed that Mr. W. A. 
McDougall, Assistant Entomologist, be delegated the duties of an inten- 
sive study of the life history and habits of the rat, for the purpose of 
devising. more adequate measures of control. 


A question which has also received careful consideration is that of 
the utilization of by-products in the industry, and extensive enquiries 
are being pursued for the purpose of obtaining information on the 
more adequate utilization of these materials. 


Transfer of Experiment Stations. 


During the year the building programme at Meringa was finalised. 
This Station is now equipped with adequate laboratory space for 
chemist and entomologist, a glasshouse has been provided for seedling 
Work, and an irrigation plant for watering seedling canes and irrigation 
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experimentation. It has been possible also to electrify all power units 
from the Cairns Hydro-Electricity supply. The Station was officially 
opened on Friday, 13th September, 1935, by the Minister for Agricul- 
ture and Stock (The Hon. F. W. Bulcock), in the presence of the 
Advisory Board, on the occasion of the visit of the delegates to the 
International Society of Sugar Cane Technologists’ Fifth Congress. 


Good progress has also been made with respect to the transfer of 
the Mackay Station to its new site on portion of the Palms Estate, Te 
Kowai. The buildings are practically completed, and early in the 
new year the Station will be in full working order. The old Station 
was disposed of as a special lease, and the improvements, which were 
the property of the Bureau, were taken over by the lessee for a cash 
consideration. The new Station presents many problems which are 
common to a large area of the Mackay canelands, and it is felt that 
much useful work will be done at this centre. 


The Bundaberg laboratory has been equipped to enable the resident 
Soil Chemist to carry out routine and investigational chemical work; 
this officer is also making a special study of irrigation matters, with 
particular reference to the duty of water. New stables and implement _ 
buildings will be constructed during the current financial year, utilizing © 
as far as practicable materials from the existing collection of outhouses 
and farm buildings. 


Irrigation Experimentation. 

The first irrigation trial on a field scale, to be carried out by the 
Bureau, was harvested on the Bundaberg Station during the current 
season. This is merely the forerunner of a series of controlled experi- 
ments which should provide us with much valuable information con- 
cerning this phase of sugar-cane agriculture. Our water reserves are, 
unfortunately, not as extensive as one would desire, but they serve 
for a modest experimental block or two, in addition to taking care of. 
the young original and selected seedling canes at that centre. 


At the present time arrangements are being made for the installa- 
tion of a rather larger pumping plant at Mackay, while the 3-inch pump 
at Meringa is operating successfully. 


During the year the installation of a spray irrigation system was 
completed in the Burdekin district. Improved sprinklers, each capable 
of irrigating one-third acre, were employed, and reports to hand suggest 
that it-gives a satisfactory spread. The trial block is intended as a 
means of studying the influence of variations in the rate of water 
application and fertilizer treatments, rather than as a spray system 
per se. It is electrically operated, and is under the obit supervision 
of the Field Assistant, Mr. A. P. Gibson. 


Seedling Propagation. 

The continuity of the work at the Northern and Central Stations 
has been disturbed somewhat by the change in the location of the 
respective Stations. More serious was the unduly low proportion of 
arrowing experienced at Freshwater during the past seasov ; pay 0 
the canes failed to arrow, while others gave little seed. . 


A number of promising canes have now been selected for field fal 
on all three Stations, from canes bred during the past few years: In 
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the North, a number of Q series seedlings have been placed in yield 
trials on selected farms, while three of the most promising seedlings 
raised at Mackay are-now in a plot trial at that Station._In- Bundaberg, 
the final selections of the coming year will be similarly dealt with. 


Some 25,000 new seedlings were planted in the field during the 
spring of 1935. - 2G eraney crea Orci 


Work of the Experiment Stations. 


Meringa Station. 


As only sufficient land was available at Meringa for seedling 
propagation and the production of stocks of disease-free Badila for 
future plantings, no experimental plots could be planted. This will 
be effected, however, as the forest is cleared and the land is brought 
under the plough. 


Mackay Station. 


With the vacating of the old Station, it was necessary to speed up 
the harvest of the standing crop, and only one experimental block was 
harvested plot by plot. ‘This was the trash conservation trial. The 
results did not reveal any increased yield benefits due to the treatment, 
but the piece of land on which the trial was conducted showed very 
pronounced variations. One point of interest, however, was the very 
decidedly improved ec.c.s. value for canes from the trash-treated plots; 
this was 1-2 units higher than for the untreated cane, and while it 
appears to be significant we are at a loss to determine the true 
explanation. 


On the Te Kowai site, a seedling trial and a qualitative fertilizer 
experiment were set out, and further trial blocks will be planted in 
the coming year. It will be possible to carry out our experimental work 
much more effectively than at the old Station, due to the absence of 
gross soil variations which marred many of our previous trials. 


Bundaberg Station. 


A series of interesting trials were harvested from the Bundaberg 
Station during the 1985 season. ‘These embraced certain of the new 
disease-resistant canes, and the improved yields over the old standard 
(Q. 813) is reflected in average tonnage per acre for the entire Station, 
which this year rose to 22-65; having regard for the unfavourable 
Season experienced, this is decidedly satisfactory. The following com- 
ments are offered on the individual trials :— 


Irrigation Trials. 

It will be recalled that an area of the Station was devoted to a 
small-scale irrigation trial, to demonstrate the value of liberal watering 
and manurial treatment on the red volcanic loam of the Bundaberg 
area. The results of the plant crop were reported last year, and the 
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~ The possession of the embryos of the plants mentioned of two 
opposite seed-leaves or cotyledons places them in the group Dicotyledons, 
which includes most of our forest trees. 


In most flowering plants the ovule, or young seed, is enclosed in an 
ovary, and they are termed Angiosperms, which great group includes 
practically all our cultivated vegetables, fruits, &c., and most of our 
native forest trees, with the exception of the Conifers, which, having a 
naked ovule or seed, are called Gymnosperms. 


The Angiosperms and Gymnosperms together constitute the Phanero- 
gams, which include all plants forming true seeds. Thus we have— 


The Vegetable Kingdom. 
Sub-kingdom Phanerogamae or Phanerogamia. 
Division Angiospermae. 
Class Dicotyledonae. 
Family or Natural Order Myrtaceae. 
“Genus Eucalyptus. 
Species E. acmenioides. 


After this we have sub-species, varieties, and forms, as will be 
found explained in the chapters devoted to classification. 


After the name of the genus or species we often find placed certain 
initials or names. These denote by whom the plant was so designated. 
Thus Eucalyptus L’Herit., means that the genus Eucalyptus was first 
defined by the French botanist L’Heritier, and H. acmenioides Schauer 
means that this species was first defined by the German botanist Schauer. 
Though seldom used, the authority following the specific name is, strictly 
speaking, just as much apart of the name of the plant as the genus or 
species. The authority is generally dropped in books of a popular nature, 
but is nearly always to be found appended in articles of a technical 
nature, and in ‘‘Floras,’’ as the systematie and descriptive account of 
the vegetation of any country or district is called, as Bentham and 
Mueller’s ‘‘Flora Australiensis,’’ Bailey’s ‘‘Queensland Flora,’’ &c. 


It will commonly be noticed in the following pages that the letters 
sp. or spp. are often placed after the name of a genus. These abbrevia- 
tions are used when it is not desired or deemed necessary to particularise 
any one species of the genus referred to. Sp. implies species in the 
single sense, spp. in the plural. Thus in the next chapter, when referring 
to adventitious roots, /zcus spp. are given as examples; here it is meant 
that many species of our native figs form these adventitious roots (Micus 
macrophylla, F'. platypoda, F. Watkinsiana, &c.). It will also be noted 
that when listing different plants of the one genus, it is not necessary 
to keep repeating the generic name in full; this can be abbreviated by 
using the initial letter of the generic name. 


In the following pages, Chapters II. to VIII. deal with morphology 
or the study of the form and external appearance of the plant, Chapters 
[X. to XI. with the anatomy or internal structure of the plant’s organs, 
and Chapters XII. to XVII. with physiology or the study of the various 
life processes of the plant, particularly with the two great factors of 
nutrition and reproduction. These are followed by chapters on classifi- 
cation and systematic botany, and geographical botany and plant 
distribution. : 
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CHAPTER II. 
The Root. 


The root may be typically defined as the descending portion of the 
plant. It has neither leaves nor buds, and is, practically speaking, 
always protected at the growing point by a layer of tissue known. as 
the root-cap. (Plate 78.) There are a few exceptions to the latter part 
of this rule—e.g., the primary root of the Dodder (Cuscuta) and’ some 
other parasitic plants has no root-cap. : 


& 


Plate 78. 
Longitudinal section of tip of growing root (diagrammatic), much enlarged ; 
a, root-hairs arising as outgrowths of epidermal cells; b, root-cap. 
_ {The outer layers of the root-cap are continually being worn away by friction 
with the soil, but are rapidly replaced. by fresh layers from within.] 


A characteristic of most roots is the possession of root-hairs which 
are developed from the epidermal cells close behind the growing point. 
Only a small part of the root is clothed with them, for as the newer 
ones are formed the older ones die off. They greatly increase the absorp- 
tion surface of the roots from which they spring. The roots of some 
plants, many aquatic species and some small-leaved conifers, for example, 
are unprovided with root-hairs. The character of the soil largely affects 
the production of root-hairs, and in certain crops it has been found 
that their development is retarded either in very wet or very dry soils, 
‘their greatest development being in moderately damp soils. : 


The chief functions of the root are— 
(a) To anchor the plant firmly in the earth. 
(b) .To help maintain the life of the plant by absorbing water 
and nutritive substances held in solution in the soil. 
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Division of Entomology and Pathology. 


The investigational work of the Division was a good ea! hampered 
by climatic conditions, but ‘‘it is an ill wind which blows nobody any 
good’’ since that also means that diseases and pests have been less of 

a problem than usual. 


The new quarantine glasshouse is being put to good use. Two 
varieties have been imported from the United States, one from India, 
and two seedlings from the nurseries of the C.S.R. Company; the 
variety from India is a cross between Co. 290 and P.O.J. 2878, and 
its future will be watched with interest. We have also imported a 
reed somewhat closely related to sugar-cane to be used in breeding 
experiments and, in addition, four sugar-cane-sorghum hybrids from 
India. These hybrids are lacking in vigour but have good sugar 
content and mature in about six months. We are hopeful that when 
moyed to North Queensland they will not prove to be ‘‘mules’’ but. 
will yield pollen which will enable them to be crossed back to cane. 
If this can be done then our chances of building up an early maturing 
cane would be very promising. — 


Gumming disease in the South showed a further decrease with the 
reduction in the amount of old susceptible varieties grown. Fortunately, 
it is comparatively easy to breed canes which are resistant to this 
disease, but it frequently happens that some of the most resistant are 
also highly susceptible to Fiji disease. A Fiji disease resistance trial 
concluded during the year, served further. to confirm the high suscepti- 
bility of Uba and P.O.J. 2725, 2875, 2878, and 2940. P.O.J. 218 and 
P.O.J. 234 exhibited high resistance, ‘while Co. 290 made a Plepsit 
showing i in the preliminary trial. 


In a downy mildew trial carried out in the Lower Burdekin area 
the variety S.J. 7 showed some susceptibility, and it is apparent that 
the numerous fields of badly-diseased B. 208 will prove a menace to 
this cane if they are allowed to stand. P.O.J. 2878 again. showed that 
it is more susceptible even than. B. 208. 


Chlorotic streak disease was again very evident in the districts 
north of Townsville and is unquestionably responsible for considerable 
damage in the lower, wetter areas. A series of plantings of clean plants, 
made in several districts, shows that spread is rapid in the low, wet 
areas, but at least very slow on the elevated red voleanic lands. We 
are now testing the rate of spread in these low areas when, the whole 
field is planted with clean plants. 


It-may be recalled that last year we caavtal “a a trial at Tully 
to determine the field losses due to planting diseased plants and found 
that the yield decreased from 30-4 tons per acre in the healthy plots 
to 20-7 tons per acre in the diseased plots. This cane was ratooned, 
and although the disease then soon appeared in practically all stools 
of the previously healthy plots, nevertheless it was apparent that the 
stand was much better than that in the plots planted with diseased cane. 
On harvesting at the beginning of December it was found that the 
yield from the originally healthy plots was 28-2 tons per acre as 
compared with 21-2 tons from the diseased. Thus the benefit of the 
healthy plants has persisted through to the ratoon crop. 


fa. 
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The greyback beetle population was decimated by the unprece- 
dentedly hot weather and little experimental work could be carried out. 
It had been intended to undertake extensive trapping experiments, but 
these had to be abandoned. An early emergence took place in the 
Highleigh aiea, and over one hundred thousand were trapped on one 
farm. However, since no adjacent areas had any grub damage owing to 
the heat, it was impossible to tell whether any benefit had resulted. 
Experiments which were carried out with white arsenic again gave little 
benefit, but other methods of applying this cheap insecticide will be 
investigated. ee ; 

A further attack on the greyback was launched in June when a 
colony of one hundred giant American toads was introduced into 
Queensland. Our Entomologist, Mr. Mungomery, had made a close 
study of the habits of these toads in Hawaii, and as a result we were 
able to construct a type of pond in which they bred freely although 
they had not previously been bred in captivity. Stocks have been 
liberated in the far northern district and appear to be thriving well. 
Unfortunately, the Commonwealth Government has prohibited their 
further distribution, at least for the time being, and we are unable 

_to try the toads out in other districts. It is hoped, however, that further 
investigation will convince the Health authorities of the desirability of 
more extensive release of these animals. 


The problem of rat control is now receiving specialised attention. 
Mr. W. A. McDougall, of the Mackay Station, has just spent some six 
weeks in the Ingham area, observing the problem at first hand, and- 
during the current month will proceed to Sydney and Canberra for 


priher study. He will then return and take up headquarters in the 
eld. 


DETTE HCH 


PLATE 63. 
A picturesque bend in the Russell River. 
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PADDOCK SYSTEM OF PIG-KEEPING. 
HE modern method of keeping pigs, often referred to as the paddock 
or open air system, has much to commend it and is much to be 
preferred to intensive housing or the keeping of pigs in small covered-in. 
sties. This does not, of coursé, infer that pigs need no housing or special 
feeding, for pigs are not profitable if kept under unnatural conditions. 
. They need shelter and protection even’ where kept in paddocks, and they 
certainly need regular and efficient feeding and management at all times. 


The flooring of pig sties is also an important part of sty feeding, 
the objective being a dry impervious floor that is not costly, and that 
can be kept clean with little expense. Sawn hardwood flooring tongued 
and grooved and strongly affixed is recommended for sties so constructed 
that a concrete or stone floor is unsuitable, especially where the sheds 
are for general purposes and not especially for continuous intensive 
housing. Jor the latter purpose, concrete or brick and cement floors 
are most essential in order to permit of constant use and of being kept 
clean every day. 

These matters are referred to in detail. in the pamphlet ‘The 
Pig Farm,’’ available free of charge on application to the Department 
of Agriculture and Stock, Brisbane. In this pamphlet, Mr. L. A. 
Downey, H.D.A., Instructor in Pig Raising, deals at length with the 
question of housing and accommodation, and illustrates his pamphlet 
with plans and specifications and with drawings and photographs of 

-Sties and sheds such as are recommended for use on Queensland farms. 


It is emphasised that ventilation should be provided in all pig 
houses and that the walls should be so constructed that cleansing is 
‘simplified. The flooring should be laid upon a gradual slope, the fall 
being outwards from within, to expedite surface drainage and facili- 
tate removal of dung, urine, &c. 


Where the sleeping portion of the floor is of concrete or brick and 
cement, that portion should also be covered with a permanent wooden 
platform, for which purpose used railway sleepers are ideal, if carefully 
dressed and placed in such a position that drainage off this platform 
on to the concrete and from thence to outside drain is convenient. 


The drains should. be in the form of an open concrete channel lead- 
ing to a concrete cesspool which can be regularly cleaned out and disin- 
fected. All manure, straw bedding, and other refuse from the piggery 
should be carted away and ploughed into the cultivation land and should 
not be'placed in heaps open to infestation by flies, for if this is done 
a breeding ground for house flies, blow flies, &., is established, and these 
pests will be a source of constant annoyance; the valuable manurial 
content of pig manure is also leached out by rain if placed in heaps 
exposed to the weather. In suburban piggeries where ploughing is not 
possible, a properly constructed concrete manure pit should be provided, 
and if this can be made fly-proof it is a considerable advantage. The 
manure should be carted away regularly. 


Every effort should be made in providing accommodation for pigs, 
to provide the best that is possible with the money in hand, and for that 
purpose the buildings and yards should be constructed to a definite 
plan, and be completed before being brought into use. 

Write for a copy of the pamphlet ‘‘The Pig Farm, Accommodation, 
and Equipment.’’ “% 

E. J. Suetton, Senior Instructor in Pig Raising. 
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A NEW TRASH-CUTTING DEVICE, 


A novel plough attachment for cutting trash into short lengths 
preparatory to ploughing under is illustrated in Fig. 12. It is the 
invention of a Bundaberg canegrower, and should be received favour- 
ably by those farmers desirous of accomplishing this operation with ease 
and complete success. 


PLATE 65. 
Showing the Essential Features of the Trash Cutter. 


The cutting of the trash is effected by a star-wheel (A) and fixed 
knife (B) which are attached to the plough frame just ahead of the 
disc. As the implement moves forward the star-wheel revolves, and the 
points effectively pin the trash to the soil surface, when the sharp 
knife shears the trash and tops into lengths equal to that of the 


PuaTe 66, 
Illustrating the Effective Work Performed by the Attachment. 
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plough-cut width. The short lengths of trash are guided into the preced- 
ing furrow by the small mouldboard (C), to be effectively covered by 
the next plough slice. 

The attachment was demonstrated to the overseas sugar-cane 
technologists on.the occasion of their visit to Bundaberg. The excellence 
of the work which was being performed is demonstrated by the accom- 
panying illustration (Fig. 13). It will be observed that scarcely a blade 
of trash is evident on the ploughed section of the block. The soil type 
was red volcanic loam. 


—H.W.K., in the ‘‘Cane Growers’ Quarterly Bulletin,’’? Bureau of 
Sugar Experiment Stations. 


CU eee eee 


PLATE 67. 
Hambledon Sugar Mill, near Cairns. 


[Photo. by courtesy of ‘‘The Telegraph,’’ Brisbane. 
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Answers to Correspondents. 


BOTANY. 


; Replies selected from the outgoing mail of the Government Botanist, Mr. C. T. 
-. White, F.L.S. 


Feather Top Grass. 
H.C.Q. (Brisbane)— 

The specimen collected in the Blackall district has been determined as Chloris 
virgata, feather top grass. This grass is common in Hastern Queensland, 
and, although it looks very tempting, stock, as a rule, will not touch it. 
The light seeds are easily blown about by the wind, and the grass has become 
a pest in lucerne paddocks, considerably reducing their carrying capacity. 
It has been reported that stock are fond of it when cut and made into hay. 


Hop Clover, 


C.8.C. (Mackay) — : . 

The specimen collected in the Eungella district has been identified as hop clover 
(Lrifolium procumbens). This is an annual clover which is reported to be 
palatable. It often grows on fairly poor soils. It is inferior to the 
ordinary white clover. 


Cape Cotton... 
G.H.R. (Kaimkillenbun)— . 

The specimen is Cape cotton or balloon cotton (Gomphocarpus fruticosus), a 
native of South Africa, but now a common naturalised weeds in parts of 
Queensland and New South Wales. It is often in great abundance in newly 
cleared scrub country, and at times we have seen it almost as thick as 
inkweed and some other well-known plants. It is capable of becoming 
quite a pest. It belongs to a dangerous family of plants, Asclepiadew, but, 
generally speaking, so far as we have observed, stock seem to avoid it or 
not eat it in sufficient quantity to cause trouble. 


Smooth-leaved Stinging Tree. 
_ J.R. (Beaudesert)— 
The specimen represents the smooth-leaved stinging tree, Laportea photiniphylla, 

a very common tree in scrubs of coastal Queensland. It is not known to 
possess any harmful or poisonous properties when eaten by stock. It. is, 
we think, the least virulent of all the stinging trees, but of course the 
stinging hairs cause a good deal of irritation. » These are more abundant 
on older trees than the younger ones. We would be pleased to report on 
any weeds you care to send or of which you are suspicious. 


Tree Lucerne. 


+ H.C.K. (Mareeba, N.Q.)— 

The plant generally grown in Australia as tree lucerne is Tagosaste, a species 
of Cytisus. This is grown on a fairly large scale in New South Wales and 
Victoria, and to a somewhat limited extent in Queensland on the Darling 
Downs. Seeds are listed in Arthur Yates and Co.’s' catalogue at 1s. 6d. per 
j lb. If your land is fairly high, we think it would grow at Mareeba, and 
is worthy of a trial. The seed should preferably be sown in autumn in 
prepared boxes or seed-beds, and later the plants can be transplanted to 
their permanent positions. 


The true tree lucerne (Medicago arborea) is grown only to a very limited 
extent in Queensland, and we have not seen a single plant. Seed is pro- 
curable from Messrs. A. Yates and Co., Sussex street, Sydney, at 2s. 6d. 
per oz., but if you only want a small packet for trial, we have no doubt 
they would put up small packets of both sorts for you. Probably this 
would be best sown in its permanent position, but most of these plants 
transplant if care can be taken. : 


= 
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Plants from Mount Isa District Identified. 
T.H.D, (Oban, Mount Isa)— 


1. Euphorbia Drummondii, the caustic creeper. A very common weed in Queens- 
land. On the whole, paddock stock, when they do eat the plant, seem to 
suffer little or no ill-effects from it. With travelling stock, however, much 
trouble has been reported. In New South Wales tests with the plant have 
on many occasions given a positive reaction for the presence of a prussic- 
acid-yielding glucoside, but repeated tests with the Queensland specimens. 
have always given negative results, and the symptoms described by experi- 
enced stockowners in Queensland are certainly not those of prussic-acid 
poisoning. The head and neck of affected animals swell considerably. If 
the swelling be pierced, an amber-coloured fluid exudes and the life of the: 
beast may be saved. 


. Fugosia australis, a plant of the mallow family closely allied to hibiscus.. 
; Not known to possess any poisonous or harmful properties. 


3. Cassia Sturt. 


4. Cassia desolata. Species of cassia in Western Queensland are commonly 
called turkey bush. The senna leaves of commerce are yielded by different- 
species of cassia, and most of them, including our native ones, of which we 
have a number, possess purgative properties. 


. Spheranthus hirtus. A very common western weed, for which we have not 
heard a local name. It is not known to possess any harmful properties, but 
we cannot say we have ever seen stock eat it. 


. Cassia sp. Not known to have any harmful properties. 


7. Ipomea plebeia. Not known to possess any poisonous or harmful properties, 
but the vines of these plants sometimes cause impaction. 


8. Leaves only. Seed-heads required for determination. 

9. Aristida prealta, a three-awned or three-pronged spear grass. 
10. Pappophorum sp., a species of whiteheads. 

11. Chenopodium rhadinostachywm. 


12. Helichrysum ramosissimum, a small everlasting. The flower-heads are some- 
times said to cause impaction by forming balls in horses and cattle. 


13. Trichiniwm alopecuroidewm. Trichinium is a large genus very abundant in 
Western Queensland. We have not heard a particular name applied to 
your species, but it belongs to the amaranth family (Amarantacew), and is 
generally regarded as quite good fodder. : 


14. Pterigeron odorus. This has been accused at odd times of being poisonous 
) to stock, but nothing definite is known about it. It is a strong-smelling 
herb, and we doubt if stock eat it to sufficient extent to cause ‘trouble. 


15. Malvastrum spicatwm, a very common mallow throughout the whole of the 
West. We have not, however, heard a common name applied to it. It is 
thought that it may be associated with ‘‘staggers’’ or ‘‘shivers’’ in sheep, 
but this has not been proved. 


16. Abutilon otocarpwm, a native plant of the mallow family not known to be 
harmful in any way. : ; 

17. Pterocaulon sphweranthoides. We were very pleased to receive this pies 
men, as we had not had it previously from Queensland, although allied 
plants very similar to it have been received. 2 

- 18. Atriplea sp., a saltbush. Seeds required to determine the species. 

19. Specimen too fragmentary for determination. _ th 

20. Sarcostenma australe, the caustic vine. This plant has been accused of 
poisoning stock at odd times, although at other times we have heard of stock 
eating it freely without any ill-effects following. Feeding tests recently 
carried out, however, definitely prove the plant to be poisonous. 


ro 


oO 


for) 


wm 
Blue Perry Ash. 
T.C, (Wynnum West)— a are Poet 
The specimen represents Elwocarpus obobatus, the blue berry ash, a small tree 
and a native of coastal Queensland. It is very handsome when either in 
flower or fruit, and when in flower we have seen bees working it very 
assiduously. ' 
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Plants from Pialba District Identified. 
J.A. (State School, Dundowran, Nikenbah, Pialba Line)—-Your specimens have 
been determined by Mr. 8. L. Everist, Assistant to Botanist, as follows:— 


1. Aristida gracilipes, a three-pronged or three-awned spear grass. Most of 
the spear grasses are rejected by stock, and this seems to be no exception. 

2. Eragrostis parviflora, weeping love grass; fairly common in the average 
native mixed pasture. 

3. Eragrostis elongata, a love grass. Most of the love grasses are regarded 
as fair fodders. ; 

4. Cyperus polystachyus, a sedge; not a true grass. 

5. Rhynchelytrum repens, red Natal grass; an African grass now very common 


in coastal and sub-coastal Queensland. Stock do not seem to be particularly 
fond of it, though if it is chaffed up they eat it readily enough. 


6. Echinochloa crus-galli, barnyard millet; common in Queensland as a weed 
of cultivation and in rather damp situations. It is a good fodder, and is 
closely allied to the well-known cultivated fodders Japanese millet and white 
panicum. , 

7. Eragrostis Brownii, love grass; common in the native mixed pasture, and 
usually regarded as a fair fodder. 

8. Eleusine indica, crowsfoot grass; common in Queensland as a weed of cultiva- 
tion, along roadsides, &c. Stock seem to eat it readily, and it has a high 
food value. However, it contains at times a prussic-acid-yielding glucoside, 
and if eaten in quantities by hungry stock would probably cause trouble. 

9. Paspalum di'atatwm, common paspalum. This is the chief dairying grass of 
Queensland. It is a native of Uruguay. 

10. Sisyrinchium micranthum. Not a grass, but a member of the iris family, 
Tridacee. 

11. Cyperus sp., a sedge; not a true grass. : 

12. Digitaria sp. The genus Digitaria is at present under review at the Royal 
Botanie Gardens, Kew. It includes a number of Queensland grasses of 
no particular consequence. j 

13. Poa annua, goose grass; common as a weed in shady places, particularly 
during the winter and early spring months. Two specimens of this were 
sent, and since you may not have a duplicate, one of them is returned 
herewith. 

14, Themeda australis, kangaroo grass; very common in Queensland, It is quite 
a good fodder in its early stages, but becomes rather harsh when mature. 
Stocking causes it to disappear very quickly. 

15. Not received. ' 

16. Bromus unioloides, prairie grass; a winter and early spring grass fairly 
common in Queensland. It is a native of the Mediterranean region, and 
is a good fodder. 

17. Entolasia marginata, a native grass about which we have little information. 

18. Sporobolus Berteroanus, Parramatta grass; a very common grass in Queens- 
land. It is usually rejected by stock. 

19. Apium leptophyllum, wild carrot; a common weed in Queensland. 

20. Sorghum verticilliflorum, an African grass now common as a weed of 
cultivation in Queensland. In its young stages it contains a prussic-acid- 
yielding glucoside. . 

21. Pennisetum clandestinum, kikuyu grass; a native of Africa which has come 
into favour of recent years as a dairy grass. If it invades cultivation it 
can be a serious pest, but in the pasture it seems to be a desirable grass. 


22. Imperata cylindrica, var. Koenigii, blady grass; very common in Queensland. 
In cultivation it is a very serious aggressive weed, and is difficult to 
eradicate. Stock generally reject it, though recently we have heard one or 
two good reports upon it. 

23. Panicum fulgidum, a native grass of no particular consequence, 

24. Digitaria marginata, summer grass; a very common weed in Queensland. 
Cattle seem to be fond of it. 


' 
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25. Paspavidium sp. Most of the Paspalidiwm grasses are good fodders. 
26. Sorghwm leiocladum, a native grass about whose properties little is known. 
26a. Cyperus gracilis, a sedge; not a true grass. Specimen is returned herewith, 


27. Axonopus compressus, broad-leaved carpet grass. This and the narrow- 
leaved carpet grass (particularly the latter) are causing grave concern to 
some dairy farmers in coastal Queensland. For sandy coastal land they 
seem to have some value, but if they invade paspalum pastures they become 
a serious menace. 


28. Panicum fulgidwm. See No. 23. 
29. Leaves only. Impossible to determine in the absence of seed-heads. 


30. Sorghum halepense, Johnson grass; a very bad pest in cultivation, and one 
which is difficult to eradicate. 


31. Not received. 
32. A grass. Impossible to determine in the absence of seed-heads. 
85. Digitaria sp. See remarks on No. 12. 


40. Chloris Gayana, Rhodes grass; a native of Africa now widely grown in 
Queensland for dairy cattle. It is particularly valuable for scrub burns 
and for hilly country where ordinary paspalum will not thrive. It is 
sown extensively in the sub-coastal belt. 


Fuchsia Bush. Berrigan. 
8.H.C. (The Gums, via Dalby)— 

The bush with the shorter leaves which you suspect of poisoning your sheep 
is the fuchsia (Hremophila maculata), fairly common in parts of Queens- 
land. This plant contains a prussic-acid-yielding glucoside, and if eaten 
heavily by hungry sheep there is no doubt it will cause death. There is a 
good deal of controversy about this plant, some graziers declaring that 
their stock, both cattle and sheep, eat it freely without any ill-effects, There 
is no doubt, however, that the plant contains a poisonous glucoside and is 
dangerous. We have not had many tests as to the periodie occurrence of 
the poisonous body, but as far as we have gone it seems to be most 
abundant in the winter. 


The other plant with longer leaves growing on the sandy country is Eremophila 

longifolia, the Berrigan, a very common shrub in some parts of Queensland 

. and generally regarded as quite a good fodder. It is not known to possess 
any poisonous or harmful properties. : 


Palmwoods Plants Identified. 
C.F.A.R. (Palmwoods)— J 
1. Paspalum sp. This is different to any we have previously received, and 
seems to be a new introduction. At first we thought it might be a form 
of No. 3, but found it is quite distinct. Could we have another specimen? 
We may have to’send the one you forwarded to the Royal Botanic Gardens, 
Kew, England, for correct identification. 


2. Brachiaria miliaformis, a native grass, and one of our best fodders. Although 
a native species, it seems to prefer country that has been under cultivation 
or broken in some way rather than the ordinary pasture. It is a species — 
of panic grass, but we have not heard a popular name applied to it. ‘ 


3. Paspalum paniculatum, Russell River grass. This grass is very common in 
parts of Northern Queensland, and, generally speaking, is not regarded — 
very highly as a fodder—that is, compared with some grasses, such as — 
paspalum and kikuyu. Horses are particularly fond of the seed-heads. It — 
might be worth trying on Bribie Passage country. 


ah Gomphrena decumbens, Gomphrena weed, a weed that is supposed to have 
been accidentally introduced in Townsville with fodder for circus elephants, 


. & and now widely spread throughout the coastal district. It is not a true 
, grass, but belongs to the family Amarantacew. It is regarded as a good 
fodder. 


5. There are no seed-heads, which are essential for identification. We see one 
you send has some nice young shoots, and we will plant this to try and 
produce seed-heads for identification. 
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Yellow Oleander. 
R.F.W. (The Caves)— 


The specimen represents Theévetia nerttifolia, a native of India sometimes known 
as the yellow oleander. We should say it is quite likely that the fruits caused 
the death of your pigs, as the tree is known to possess poisonous properties. 
It is often grown because it makes rather a shapely bush or tree and stands 
a good deal of dry weather. 


Japanese Millet. Stink Grass. Caustic Creeper. 
D.K.C. (Glenmorgan)— 
1. Echinochloa crus-gallit, sometimes called Japanese or barnyard millet; a 


palatable grass which grows in damp situations. It has a high reputation 
for fodder value. 


2. Eragrostis cilianensis, stink grass. It appears to be eaten by stock only to 
a limited extent. 


3. Euphorbia Drummondii, caustic creeper. This has been known to cause death 
to stock if eaten in large quantities. The chief symptoms are swelling of 
the head and neck. 


Grasses from Maryborough District Identified. 
R.D.W. (Tinana, via Maryborough) — 
1. Capillipedium parviflorum, var. spicigerwm, a variety of scented top grass; a 


native of Queensland common in forest country. In some parts of the 
State it is regarded as an excellent fodder. 


2. Eleusine indica, crowsfoot grass; usually found as a weed of cultivation, 
on roadsides, &e. Stock like it, and it is quite nutritious. However, it 
contains a prussic-acid-yielding glucoside, and if eaten in quantities by 
hungry cattle would probably cause trouble. 


3. Brachiaria foliosa, a native grass sometimes called the leafy panic grass. 
It is a good fodder, but usually only favours damp situations. 


4, Bromus wnioloides, annual prairie grass; a native of North America now 
widely cultivated as a pasture grass, particularly for dairy cattle, and is 
quite naturalised in. Queensland. When not cultivated it is usually found 
as a weed in home gardens or anywhere where the ground has been 
disturbed. It comes up during the winter months and dies off with the 
heat of summer. 


Native Millet. Clove-strip. - 
G. McK, (Blackall) — 

1. Echinochloa Twrneriana, sometimes called native or western millet. It is a 
very robust summer-growing grass, a native of wet places in Central-West 
and North-Western Queensland. It is very closely allied to such well- 
known cultivated fodders as Japanese millet and white panicum, and is 
worth encouraging. 


2, Jussiea repens, clove-strip or willow primrose. It is a native of the eastern 
States of Australia, extending through New Guinea to India. As you say, 
it is a rather difficult plant to get rid of, but we know of no other way 
than raking it on to the banks. 


Carpet or Mat Grass. 
E.S. (Dalrymple Heights, Eungella)— 

The specimen is Axonopus.compressus, sometimes called Paspalum compressum, 
carpet or mat grass. There has been a good deal of controversy about this 
grass in Queensland and the Northern Rivers district. No doubt if it 
gets into a paspalum pasture it is somewhat of a pest, but it has some 
value in second-class country. In reply to your. query we say definitely 
that the grass is of nothing like the value to stock as ordinary paspalum. 
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General Notes. 


Staff Changes and Appointments. 

Mr. W. A. G. Haylott, Wendell street, Galloway’s Hill, Norman Park, has been 
appointed an Inspector under the Dairy Produce Acts, the Diseases in Stock Acts, 
and the Slaughtering Act, Department of Agriculture and Stock. 

Mr. CO, E. Daye, Chief Attendant, Goodna Mental Hospital, has been appointed 
an Honorary Ranger under the Animals and Birds Acts. 

Mr. F. A. Manning, Acting Clerk of Petty Sessions, Ayr, has been appointed 
an Agent of the Central Sugar Cane Prices Board and Chairman of the Inkerman, 
Inyicta, Kalamia, and Pioneer Local Sugar Cane Prices Boards during the absence 
on Jeaye of Mr. A. N. Taylor. 

Mr. A. Palk, Secretary of the United Fruitgrowers’ Co-operative Association, 
Limited, Glass House Mountains, has been appointed an Honorary Inspector under 
the Diseases in Plants Acts. . 

Constable C. A. D. Loch, Kajabbi, has been appointed also an Inspector under 
the Slaughtering Act. ‘ : 

The Officer in Charge of Police at Rayvenshoe has been appointed also an 
Acting Inspector of Stock. 

Messrs. J. V. Smith and E. W, Ladewig, Inspectors of Dairies, have been 
transferred from Dalby to Murgon, and Murgon to Dalby, respectively. 

Mr, A, W. Hay, ‘‘Palm Tree,’’ Taroom, has been appointed an Honorary Ranger. 
under the Animals and Birds Acts, 

Acting Sergeant T. Jenks (Silkwood), and Constables T. R. Lipp (Coomera) 
and J. B. Campbell (Kalbar) have been appointed also Inspectors under the 
Slaughtering Act. 


Mr. James Turner, Finch Hatton, Mackay, has been appointed an Honorary 
Ranger under the Animals and Birds Acts. 3 


Carandotta and Wolga Holdings Road to be a Stock Route. : 

An Order in Council has been issued under the Diseases in Stock Acts declaring 
that part of the Boulia-Urandangi road within Carandotta and Wolga Holdings. 
to be a stock route for the use of travelling stock. 


Dairy Products Stabilisation Boards. 

Regulations have been issued under the Dairy Products Stabilisation Act 
relative to the appointment of the second and subsequent Dairy Products Stabilisa- 
tion Boards under such Act. The present Board consists of all the members of the 
Butter Board and two members of the Cheese Board with the Director of Marketing, 
but the personnel of the second or future Boards shall be made up of three persons 
nominated by the Queensland Butter Board who, at the date of such nomination, 
are members thereof, one person nominated by the Cheese Board who is in office 
as a member of such Board, and the Director of Marketing. 


The Fertilisers Act. | 

Following on the passing, last session, of ‘‘The Fertilisers Act of 1935,’” 
a Proclamation has been issued bringing the Act into operation as from the 9th 
January, 1936, and Regulations have been approved of which will give effect to the 
provisions of the Act. . 


‘Toowoomba Animals and Birds Sanctuary. 


An Order in Council has been issued under the Animals and Birds Acts declaring 
the Middle Ridge Golf Links, Toowoomba, to be a sanctuary under and for the 
purposes of the abovementioned Acts. It will accordingly be unlawful to take or 
kill any animal or bird within the boundaries of this sanctuary. ; 


Pool Boards Extended. 

Orders in Council have been issued under the Primary Producers’ Organisation 
and Marketing Acts extending the operations of the Butter and Cheese Boards 
until the 31st December, 1938, and giving notice of intention to extend the duration 
of the Plywood and Veneer Board for the period from 3rd May, 1936, to 2nd May, 
1939. A petition for a ballot as to whether or not the lastmentioned Board shall 
be extended, signed by 10 per cent. of the growers of plywood and veneer, may be 
lodged on or before 17th February, 1936. 
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Assistance to Wheatgrowers. 

Mr, Frank W. Bulcock, Minister for Agriculture and Stock, has received advice 
from the Prime Minister signifying his agreement to a basis of payment to wheat- 
growers whose applications have been accepted by the State authority as being in 

conformity with the provisions of the ‘‘ Wheat Growers’ Relief Act, 1935.’? 

: Mr. Buleock mentioned that it would be recalled that under the Act an amount 
of £12,000 was made available by the Federal Government for distribution to 
wheatgrowers in Queensland who are able to satisfy the prescribed authority that 
they are in adverse financial circumstances, and that in the production of crops 
from wheat sown by them during the year 1934 they have suffered serious loss 
by reason of—(qa) specially adverse seasonal conditions; or (b) extensive damage 
to those crops arising from the prevalence of pests or diseases. 

The Minister stated that the necessary action had been taken in respect to the 
numerous applications that had been lodged, and all approved claims were in 
readiness to proceed to make payment to the individual growers concerned. It is 
the intention to engage in the distribution of the fund with promptitude, and it 
is anticipated that the first batch of cheques to the wheatgrowers will be posted 
in the course of the next day or two. 

This will be the third fund that has been made available by the Commonwealth 
Government to the wheatgrowers planting wheat for grain during the 1934 season. 
The other funds which were previously distributed by the Department represented 
assistance that had been provided to wheatgrowers under the ‘‘ Wheat Growers’ Relief 
Act (No. 2), 1934,’’ and the ‘‘Wheat Bounty Act, 1934,’? 

The aggregate amount made available to this State for distribution to wheat- 
growers under the Acts mentioned was approximately £100,000. 

Mr. Bulcock concluded by stating, ‘‘As far as I am aware, Queensland will 
be first of the States to make distribution of the several funds made available to 
wheatgrowers by the Federal Government.’’ : 


Boundaries of Tobacco Pure Seed District. 


An Order in Council has been issued under the provisions of the Tobacco 
Industry Protection Act further altering the boundaries of the Tobacco Pure Seed 
District embracing Marmor and Bajool. An extenston of the boundaries to include 
the parish of Archer, County of Livingstone, has been made to provide further 
propagation plots with suitable irrigation facilities, 


Disposal of Diseased Fruit, 


A regulation has been approved to-day under the Diseases in Plants Acts, regard- 
ing the disposal of diseased fruit in shops in thé Granite Belt Area. The regula- 
tion provides that the oceupier or owner of every shop where fruit is sold shall 
dispose of all diseased fruit by putting it in a 24-gauge galvanised iron bin 
18 inches in diameter and 24 inches deep soldered and provided with handles and 
a close-fitting lid, or any other bin approved by an Inspector. The diseased fruit 
shall be disposed of in such place as may be approved. The regulation shall apply 
to the Stanthorpe, Warwick, Killarney quarantine area, and has been framed with 
the view of effectively dealing with the disposal of waste fruit in shops and as a 
step in the direction of protecting the grower from the ravages of fruit fly. 


Animals and Birds Sanctuary, North Queensland. ‘ 

An Order in Council has been issued under the Animals and Birds Acts declaring 
part of the North Queensland Coast and the Atherton Tableland to be a sanctuary 
under the said Acts. The sanctuary comprises the area included in the Shires of 
Atherton, Cairns, Cardwell, Douglas, Eacham, and Johnstone, Division 4 of the 
Shire of Herberton, Divisions 1 to 3 of the Shire of Hinchinbrook, and Divisions 
3 and 4 of the Shire of Woothakata. It will be unlawful to take or kill any animal 
or bird within the boundaries of the above sanctuary. 

Honorary Rangers appointed for the sanctuary are:—Messrs. L. J. Duffy, 
G. R. Blair, E. H. Fox, J. W. Horsford, O. Nicotra, of Mourilyan; W. J. Henderson, 
Coorumba (Nerada Line); P. Seassola, Silkwood; H. Sumich, Mena Greek, via 
Innisfail; A. Bray, Nerada, via Innisfail; S. Hutchesson, Japoon; J. Astorquia, 
South Johnstone; J. McFadden, Japoon; A, H. Reichardt, Silkwood; W. S. Hunter, 
East Silkwood; H. Spanos, private mail bag, Innisfail; and W. J. Murray, Mourilyan. 


Queensland Cane Growers’ Council. 

An Order in Council has been issued in pursuance of the provisions of ‘‘The 
Primary Producers’ Organisation and Marketing Acts, 1926 to 1935,’’ empowering 
the Queensland Cane Growers’ Council, in its official name, to borrow and raise 
money upon such terms and conditions as the Council shall think fit for the purposes 
of its business, and may secure the repayment thereof by mortgages, liens, or othe 
instruments under its official seal. 


— 
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Rural Jopics. 
King George V. as a Farmer. 

Because of his great interest in farming and stockbreeding, King George V. 
was held in high esteem by farmers throughout the Empire. His late Majesty was 
a prominent British stockbreeder, possessing studs of the leading breeds of beef 
and dairy cattle, of the British breeds of sheep, and of pigs. His stock won many 
prizes at the leading English shows, in fair and open competition with exhibits 
trom other bréeders. His interest in the progress of stockbreeding in the Empire 
was shown by the many exportations of stock from his studs. A large number of 
Autralian breeders have imported cattle, sheep, and pigs bred by the King, and 
importations were made by other countries, particularly Argentina. 


The King thoroughly enjoyed visits to his farms, and often attended shows 
where his stock were exhibited. On many occasions he met buyers from other 
countries who visited his studs, and surprised them by his knowledge of stock and 
farming. He was also a breeder of thoroughbred horses. 


King Edward VIII. is also a keen stockbreeder, and is the owner of a cattle 
ranch in Canada. His interest in farming has always been great. It is expected 
that with his inheritance of his late father’s stud farms he will give the same 
encouragement to the production of the best stock. 


Townspeople and Agriculture. 


From my own experience I find that apart from those living in market towns 
and whose livelihood depends upon the purchasing power of the agricultural com- 
munity, townspeople have very little idea of the difficulties that a farmer has to 
contend with in the course of his work. 


Many people seem to labour under the delusion that a farmer is a person, whose 
life consists of milking cows or ploughing, interspersed with spells of lamentation 
over the bad times with a sort of bucolic ecstasy! Little do they realise the 
skill necessary in managing a farm, and that a farmer to-day must combine the 
abilities of farmer with clerk, lawyer, vet., engineer, &e. 


Another complaint is that of farmers being able to run a car when times are 
so bad. In this case he is at a disadvantage because whatever his reply the 
townsman will still criticise him. If he possesses a car then he must be prospering; 
should he be without one then he is accused of being out of date and failing to 
keep up with the times. 

The great trouble in this country is that of the population regarding agriculture 
as an unimportant industry when compared with the iron and steel industry or 
textiles. Such ideas are erroneous, as the dairying branch of agriculture alone 
employs twice as many people as the iron and steel industry, and three or four times 
as many as. the shipping industry—Grorce JARRETT, Clevedon, Somerset, in ‘‘The 
Farmer and Stock-breeder’’ (London) 11th November, 1935. otha ie 


A Farrer Memorial. 


Queanbeyan- (New South Wales) has a memorial bust to Mr. William James 
Farrer, the distinguished wheat breedér. Mr, Farrer’s old property, Lambrigg, 
where he carried out many of his experiments and where he is buried, is in the 
Federal Capital Territory a few miles from Queanbeyan. In unveiling the memorial 
the Governor-General, Taea Gowrie of Canberra, said that Farrer had been a 
man of vision who had seen the tremendous opportunities of wheatgrowing in Aus- 
tralia, It was impossible to assess the value of Mr, Farrer’s work in money, but it 
was safe to say that it had been worth many millions of pounds. Mr. Farrer had 
Sought no personal glory and no pecuniary reward. He had sought only the welfare 
of Australia and of the wheat industry. 

The bust, which is by Mr. Raynor Hoff, of Sydney, is set on a sandstone plinth 
bearing the inscription: —‘‘ William James Farrer, Australia’s world-famed ‘wheat- 
breeder. Born 3rd April, 1835; died 16th April, 1906.’? There follow the words 
uttered by Mr. Farrer when he was told that he had been considered for a knight- 
hood:—‘‘T want only to feel, when the end comes, that my life has not been wasted.”’ 


This unassuming agricultural scientist was famous through the world as a wheat 
breeder. One of the varieties he bred, Federation, enriched Australia to the extent 
of millions. of. pounds, while other drought and rust-resisting types evolved by 
lim enabled wheatgrowing to be carried on in districts which were previously not 
Tegarded as suitable for the cultivaton of that cereal. The name William James 

arrer will go down in history as one of Australia’s greatest benefactors, 
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Keep the Dairy Herd Healthy. 


Most of the diseases of dairy cattle which cause extensive losses are infectious. 
Discussing the problem of prevention, a Departmental leaflet (‘‘Diseases of the 
Udder of Dairy Cows,’’ issued by the New South Wales Department of Agriculture) 
emphasises the obvious importance of seeing that no animal, unless it is known to 
be healthy, is placed with the herd. Usually, observes the writer, the attitude of 
the farmer in this connection is somewhat casual. Instead of making every effort 
to ascertain that a cow is not only free from disease, but also that it has not been 
in contact with any infected cattle, he is inclined to argue when making a purchase: 
**The cow looks all right—I’ll take her.’’? The animal may have had mammitis, 
may have aborted, may have suffered from pleuro-pneumonia, and so on, but ‘‘she 
looks all right,’’? and so goes into the herd. 


How is the farmer to know that a cow has not suffered from infectious disease? 
In reply to this the writer advises him not to buy a cow unless he can satisfy himself 
that it is from a herd with a clean record. 


‘«The farmer who attends a sale and buys cattle without knowing their origin 
and history is weighting the scales against himself as far as disease is concerned. 
Many farmers taking up dairy-farming for the first time have found to their cost 
how easy it is to acquire unsound cattle. Further, I would advise the farmer to 
learn to recognise the effects of disease on stock and not to purchase any animals 
which show such effects. Take mammitis, for example; it almost always leaves 
evidence in the udder of its occurrence. The farmer who knowingly. buys a cow 
that is a ‘three-teater’ or has a ‘weak quarter’ is buying a lot of trouble for himself.’’ 


‘‘From the fact that he is constantly handling the udders of cows during milking 
operations a dairy farmer should be accustomed to the ‘feel’ of a healthy udder 
and therefore should readily detect any change. Yet few farmers make a point of 
familiarising themselves with the changes that occur when mammitis attacks the 
cow, and they do not hesitate to buy a good-looking animal without handling the 
udder first. Similarly, loss of part of the tail suggests inoculation for pleuro- 
pneumonia, matting of tufts of hair below the vulva suggests genital infections, 
and so on. 


Uses for Old Motor Tubes. 


When the milking bails and concrete dairy are frequently washed down the 
concrete surface rapidly wears out the hose pipe. A simple remedy for this is 
‘supplied by the tread of an old motor tyre cut into small circular pieces in each of 
which is bored a hole of slightly less diameter than the hose pipe. The pieces are 
then threaded on to the hose and placed at intervals of a few feet, so that instead 
of resting on the ground the hose pipe is supported well clear. New hoses fitted 
jn this way will last for many years. 


To stop a girth from galling a horse thread the girth through an old inner tube 
‘of a motor cycle or car. This does not look unsightly, and is easily washed. 


Live Stock Judges are Born—Not Made. 


In judging live stock slogans may have valuable uses, For example: ‘‘No 
udder, now cow.’’ Allowing the general acceptance of this maxim, the task of a 
judge would be rendered much easier if the absence of udder quality constituted a 
‘definite disqualification. A step further may be taken: ‘‘No constitution, no cow.’’ 
And so on. But anybody who knows anything about a cow knows that the 


appearance of the udder, taken by itself, is not everything as an indication of. 


productive and reproductive ability. And so, whilst slogans have definite values 
in directing a judge’s attention to vital qualities, the determination of the degree 
of any disability must always remain the responsibility of the judge. What about 
‘(No foot, no horse’’? Quite obviously, if a horse is hopelessly defective (consti- 
tutionally) in the feet all the good qualities above that line are useless for practical 
working purposes. Probably no part of a horse requires more attention—and 
‘receives less—than the foot. It may seem a long cry from the digestive organs to 
the fect, but not a few youngsters are ruined and rendered cripples by laminitis 

(fever of the feet) by being too highly fed and under-exercised to get them ready 
for a show. Although numerous textbooks have been written about judging live 
stock, every show season reveals that true judges are born, not made. The judging 
competitions at the shows, however, are most valuable. Having been born, the 
instincts of true judges have to be developed by instruction and experience.—‘‘ Hint,’” 
in the current ‘‘New Zealand Farmer.’’ 


| 
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Dry Milking More Hygienic. 

Frequently discussion arises regarding the merits or otherwise of wet milking 
and dry milking, but there can be no doubt that the wet method—that is the continual 
moistening of the hands of the milkers and the teats of the cow with milk—is a dirty 
one. On the other hand, dry milking is not advocated, as the friction between the 
hand and the dry teat is uncomfortable for both the cow and the milker. Small 
pieces of dry scurfy skin from teats and udder are continually dropping into the 
bucket. When the teats and udder are washed as they should be before milking 
there will be just the right amount of moisture to enable the operator to work cleanly 
and without friction. ‘Cows milked by the wet system are more likely to suffer from 
cracked and sore teats. If washing alone does not keep the teats in a soft and 
sufficiently supple condition during milking, a little vaseline containing 2 or 3 per 
cent. of boracic acid may be used upon the hands of the milker. No information 
regarding bacterial counts of milk drawn by wet and dry methods is available, 
although it is generally recognised that a purer sample is obtained by following 
the methods of dry milking recommended. . . 


Prevention of Soil Erosion. 

Following research into the problem of soil erosion by field officers of the 
New South Wales Department of Agriculture, the senior experimentalist (Mr. HE, 8. 
Clayton) has outlined measures for prevention and reclamation which will be 
embodied in a campaign to be launched shortly, with the object of instructing 
primary producers. By this means it was hoped to prevent any repetition of 
fruitless effort in trying to stop erosion by such methods as haphazardly throwing 
brush, straw, and stones into the trenches, and by diverting the water from one 
gully to another, d 

Prevention of gullying was a much easier task than reclaiming them when 
formed. When the lie of the land indicated where gullying was likely, contour 
banks should immediately be made. Contour drainage was also a vital part of the 
system adopted to recover gullied areas. Broadly speaking, the principle involved 
‘was to heal the surface of the soil, particularly where the erosion was most active— 
at the head and along the sides of the gullies. The treated area would then. be 


_ protected by planting grass, shrubs, trees, or vines. 


Where the drainage area was small, the trouble could be remedied by employing 
what was known. as ‘‘the ploughing in and seeding method.’? With very small 
gullies with no defined drainage area they might be filled with straw, cornstalks, 
or similar material, and then the sides ploughed in. The built-up passage should 
then be seeded to a grass suitable to the district and soil. In the case of deep 
gullies having gently stoping banks, or when the channel is shallow, ploughing 
should be commenced as near the bottom as possible, to throw the dirt towards 
the centre from both sides. The ploughing should be repeated until sufficient filling 
ds obtained, 

Conversely, when the sides are steep, ploughing should be commenced at the 
‘top of the gully banks, A long coupling chain should be connected to the furrow 
plough, and the wheel allowed to drop over the edge of the bank. When the first 
cultivation has reached down as far as possible operations should be repeated 
until oftentimes it will be possible to’ use a ditcher to distribute the soil over 
the sides and bottom. Suitable grasses, such as couch, and trees should then be 
Planted, and temporary dams constructed where necessary to catch the soil, which 
otherwise might be washed away. On particularly steep land, where the gullies 
are deep and the cost of reclamation high, quick-growing trees, with interlacing, 
‘gorous roots, known to suit the district, should be grown. ‘They should be set 
mM rows, following as far as possible the contour of the ground, and a dam made to 

old the soil. Grass seed should be sown between the trees, and the ‘area left 
Unstocked. 

Where it was desired to reclaim well-defined and actively eroding gullies, 
mporary dams built of brush, straw, timber, or woven wire might be suitable, 
Ough in the case of very large excavations a permanent dam of earth or concrete 

Would be necessary. The purpose of the temporary dam was to cheek the water 
and cause it to deposit its load of silt so that the floor of the depression might 
pee ereaually, built up. The permanent dam of earth would be made watertight, 
n provision for getting rid of excess water would have to be made with spill- 
es or pipes. The wall, which should be built into a trench at the base, should 
Retest with a scoop and plough, and Should be 4 ft. at the top, with a 
Tak ive layer of grass over it. Generally it would be advisable to commence 
a Ing the barriers at the lower end of the gully, and when silting up had taken 
= ce to build another farther up. After reclamation the sides of the gully should 
ploughed in to complete the work, > 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staffs of the Queensland Baby Clinics, dealing with the care and general welfare 
of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


THE CHILD WHO WON’T TAKE HIS FOOD. 


Among the many mothers who attend our Clinies there are a few 
whom it is very difficult to help. They mean so well, and they fail so 
completely. For them we reproduce some advice given by a children’s 
specialist. 

“Billy didn’t eat and his mother couldn’t understand why. She 
took him to a wise doctor, who found nothing physically wrong with 
him.”’ 

The fact that he had tantrums, was filled with fears, petty jealousies, 
and hatreds did not concern her nearly so much as did his poor appetite. 
She had hoped that the doctor might find something wrong that could 
be easily corrected. : ; 

She returned home disappointed, because not only did the doctor 
tell her that her boy was physically well, but he had refused to give 
her a tonic. He had frankly told her that Billy wasn’t eating because 
of her mistakes in handling him. He had even told her that if she 
- stopped worrying about her child’s appetite her eating problems would 
soon disappear. 

““Why, just imagine,’’ she said to her husband in the evening, ‘‘he 
told me that Billy’s refusal to eat was due to the same things that made 
him refuse to sleep and obey.’’ 


Just what was the cause of Billy’s refusal to eat, and what method 
should the mother use in overcoming his poor appetite? In the first 
place, Billy was getting too much attention from the grown-ups around 
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the home. It was suggested that he be kept outside as much as possible 
through the day, playing with children preferably his own age. If 
possible, one of his playmates was to join him in his meal. If he ate 
well, he was to paste a small silver or gold star in a little scrapbook, 
and this was to be shown to his father at the close of the day. His poor 
appetite was never to be discussed in his presence. If he failed to eat, 
nothing was to be said about it. If he showed the shghtest tendency to 
take food he was to be encouraged and praised. 


If after a week of this regimen his appetite was no better, the food 
was to be placed in front of him and left there for twenty minutes. If 
refused, it was to be taken away until time for the next meal, when 
the food was to be again offered him. Meanwhile he was to be denied 
any food between meals. There was to be absolutely no urging or 
scolding or begging him to eat. The whole problem was to be met in a 
cool, casual manner. Care was to be taken that those foods which he 
especially disliked were not on the tray during this period. 


Love without Wisdom. 


It does not seem that such directions should be especially difficult 
to follow, and yet it may take weeks to teach the mother to be uncon- 
cerned about feeding problems. This is very likely due to the fact that 
poor appetite is so intimately related to poor health. Her fear is a 
deep one, deeper in the anxious, worrying type of mother. Often after 
she has faithfully promised the doctor to carry out his suggestions and 
ignore the food refusal, she continues to urge and scold the offender. 


The biggest job of the child worker is not to-get the child to eat; 
it is to get the mother to stop worrying about his not eating. Perhaps 
the difficulty lies in the fact that the treatment is too simple. The 
mother will learn to her surprise that ignoring the child’s appetite, at 
least in her case, is not so simple as she thought. She may finally realise, 
after she has properly learned to ignore her feeding problem, why it is 
that the mother who has so many children and hasn’t time to worry 
about eating difficulties has so little trouble in getting them to eat. We 
have found after years of studying the food habits of the child, as so 
many others have found, that the problem in the physically healthy child 
who refuses to eat is not with the child—it is with the parents or 
nurse. 

The Mother may find it too Difficult. 


If the mother who cares for the child cannot change her attitude 
and ignore the food refusal, it is well to place the child in another home 


for a short time, and let someone else feed him. It may be a great deal 


easier for another person to start the ball rolling—to get the child 
into good food habits. 


During the child’s absence the mother will be able to relax, to 
study the situation more calmly, and will be better prepared to carry 
On the work that someone else has started. 


It has been our experience that after such a vacation from home ~ 
the mother will find that she can handle the child so much better, that 
his eating ig very much improved—not because the child is a better 
child, but because he is better understood. 


If your child won’t eat, use tact. Don’t urge, don’t scold. If 
Necessary, take food away. Don’t feed between meals; and, above all, 
don’t worry about it. 
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TOMATO TIPS. 
Baked Stuffed Tomatoes. oe 

Take 4 tomatoes, 1 small onion, 3 medium mushrooms, 4 oz. butter, 4 oz. dry 
breadcrumbs, } Ib. chicken livers, 4 teaspoonful chopped parsley, salt, pepper to taste, 
and a little lemon juice. 


Remove a thick slice from the top of each tomato and scoop out the pulp. Heat 
the butter in a stewpan, stir in the chopped onion, brown it slightly, and add the 
chopped, stewed livers. Stir in the crumbs, chopped mushrooms, lemon juice, season- 
ing, and enough of the pulp to moisten the mixture slightly. Stuff the tomato 
cases with this. Cover them with the slices taken from the top and bake them. Serve 
the tomatoes on rounds of buttered toast, garnished with parsley. 


Iced Stuffed Tomatoes. 
Take 4 even-sized tomatoes, a few cooked green peas, 1 sprig mint, 4 teaspoon- 
ful sugar, lettuce, salt, pepper, mayonnaise sauce. 


Cut off a slice from the soft end of the tomatoes, then stand on the stalk end 
and scoop out the centre very carefully. Mix it with some mayonnaise sauce. Fill 
the tomatoes with the cooked and flavoured green peas. Put into the ice chest until 
required. Stand each tomato on a lettuce leaf, pour over the prepared mayonnaise 
sauce, and serve. 


Baked Tomato and Egg. j 
Take 1 egg, 1 firm tomato, 1 teaspoonful butter, salt, pepper to taste. 


Cut a slice from the top of the tomato and scoop out some of the pulp. Break 
in anegg. Sprinkle with salt and pepper to taste, and add_as much of the pulp as 
the tomato will hold, then put a piece of butter on top. Sprinkle again with salt 
and pepper and bake in a moderate oven for fifteen minutes. 


Tomato Sausage Cakes. 
Take the required number of medium-sized tomatoes, allow 1 small pork sausage 
per person, scrambled eggs. 


Halve each tomato and skin each sausage, then shape the sausage meat into 
cakes the size of tomatoes, and flour very lightly. Fry on both sides in a little hot 
bacon fat and place one on each half tomato, covering with the other half tomato. 
Place on a buttered fireproof dish and bake till soft, but unbroken, in a moderate 
oven. Serve each on a hot plate surrounded by a ring of scrambled egg. Garnish 
with parsley and serve very hot. 


Tomatoes and Cheese Sauce. ; 
Take % Ib. tomatoes, 1 oz. butter, } oz. flour, 4 pint milk, 3 oz. cheese, 1 egg- 
yolk, $ teaspoonful (scant) castor sugar, salt and pepper. 


Stalk and wipe the tomatoes, cut one in slices and the remainder in half, cross- 
wise. Sprinkle with pepper and salt and castor sugar. Melt the butter in a saucepan, 
add the flour, and when blended, stir in the milk and bring to the boil. Boil this 
sauce gently for a few minutes, draw the pan aside, and add three-parts of the 
cheese, finely grated, also seasoning to taste, and the beaten egg-yolk. Pour a litile 
of the sauce into a buttered fireproof dish, add the halved tomatoes, cover them with 
sauce, then sprinkle the remainder of the cheese on top. Bake gently till the 
tomatoes are tender, but do not let the sauce boil, then put the dish under the grill 
and brown the top. Garnish it with the slices of tomato, baked slightly. 


Tomato Creams. 

Take 1 tin tomatoes, $ pint cream, salt and pepper, 3 level tablespoonfuls corn- 
flour. 

Rub the tomatoes through a very fine sieve with a wooden spoon. Measure the 
puree and make up to a pint with water. Put the cornflour in a basin and mix 
smoothly with half a gill of cold water. Boil the tomato puree and pour on to the 
mixed cornflour, stirring all the time. Return to the saucepan, place it on an asbestos 
mat over a low gas, and stir for ten minutes to cook the cornflour, Season to taste 
and add the cream (using not quite the } pint). Rinse four fancy pudding moulds 
in cold water and pour in the mixture. When quite cold and set, remove from the 
moulds and place on a dish. Garnish with watercress or finely-shredded lettuce. 
This is very good served with cold meat. 


fe 
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‘Tomato and Pineapple Jam. 
Take 6 Ib. tomatoes, 1 pineapple, 43 Ib. sugar, 1 scant teaspoonful tartaric acid. 


Scald and peel the tomatoes, cut them into rough pieces, taking out the hard 
bits near the stalk. Cut a good-sized pineapple into small dice and boil with 1 Ib. 
of the sugar for about twenty minutes. While boiling, heat the remainder of the 
sugar in the oven and add, very hot, to the boiling jam. Boil all quickly for three- 
quarters of an hour or until a little, dropped on a saucer to test it, shows signs of 
setting. 


Tomato Pickle. 

Take 14 lb. green tomatoes, } pint vinegar, 1 oz. salt, a few cloves, allspice, 
and peppercorns, 4 0z. root ginger, } Ib. golden syrup, 3 level dessertspoonfuls brown 
sugar, $ lb. onions, } teaspoonful cayenne. 


Wipe the tomatoes and cut into slices. Spread them on dishes, sprinkle them 
with salt, and leave until next day. Then pour off the salt liquor and put the 
tomatoes in a saucepan. Bruise the ginger and tie it in a piece of muslin with the 
other spices. Add these, also the golden syrup, sugar, vinegar, and onions (peeled 
and sliced). Boil the pickle very gently for about one hour and a-half, season 
it with cayenne, and, when cool, remove the spices and pot the pickle. Cover to 
make it airtight. This makes only a small quantity. 


—_——_e— 


Through the-Eyes of Youth—Friendship. 

In a world in which there is so much strife, in which there are wars and rumours 
of wars, the League of Empire secks to establish closer relations between the great 
Commonwealth of Britain and hér dependencies. The League of Nations has as its 
objective the making of all men kin. The English Speaking Union strives to effect 
a more intimate relationship between the two great nations, Britain and America, 
which have a common tongue. A suggestion has been made that branches of the 
English Speaking Union should be established in schools. This idea of universal 
friendship is inculeated in the following extract from the ‘¢ Wirbank Log,’’ the 
magazine of Firbank Church of England Girls’ Grammar School, Brighton, Victoria. 
The extract from an account of the visit to the school of a Rotarian says:— 


“(Friendship is a thing which cannot be bought.. Friendship is respect, esteem, 
and unselfishness—this last most particularly. He who says he hasn’t a friend 
undoubtedly hasn’t the qualities that make for friendship, which are affection and 
respect. Friendship is no one-sided affair—it must be mutual. A good description 
of a friend is one who knows all about you—the best and the worst—and can still 
like you. The best friendships are made at school, and friendship is necessary for the 
smooth working of every society. It is needed more and more in the world. Be 
friends with your school fellows, your teachers, and those at home. Friendships must 
spread, too, and be international. At the Rotary Convention in America, 1934, there 
Were 10,000 men representing ‘all the different countries of the world, and they were 
all friends. It is up to every one of us to do our best towards the making and 
keeping of friendships.’’—‘‘ The Australasian.’’ : 


——_—_ e= 


NOTICE TO SUBSCRIBERS. 


If your Journal is enclosed in a yellow wrapper, it is an indication 
that your subscription has expired with the number so covered. 


Kindly renew your subscription at once. Write your full name 
plainly, preferably in block letters. . 

Address your renewal of subscription to the Under Secretary, 
Department of Agriculture and Stock, Brisbane. 
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Orchard Notes for March. - 
THE COASTAL DISTRICTS. 


F the weather is favourable, all orchards, plantations, and vineyards should be 

cleaned up, and the ground brought into a good state of tilth so as to enable it 

to retain the necessary moisture for the proper development of trees or plants. As 

the wet season is frequently followed by dry autumn weather, this attention is 
uaportant. 

Banana plantations must be kept free from weeds, and suckering must be 
rigorously carried out, as there is no greater cause of injury to a banana plantation 
than neglect to cultivate. Good strong suckers will give good bunches of good fruit, 
whereas. a lot of weedy overcrowded suckers will only give small bunches of under- 
sized: fruit that is hard to dispose of, even at a low price. 


Cooler weather may tend to improve the carrying qualities of the fruit, but 
care must still be taken to see that it is.not allowed to become over-developed before 
it is packed, otherwise it may arrive at its destinaion in an over-ripe and conse- 
quently unsaleable condition. The greatest care should be taken in grading and 
packing fruit. Only one size of fruit of even quality must be packed. Smaller or 


inferior fruit must never be packed with good large fruit, but must always be packed 
separately as required by regulation. 


During recent weeks there has been a marked increase in the banana thrips 
population in those districts in which this pest is well established. Growers who 
consider it necessary to deal with banana thrips are advised that so far nicotine 
dusts applied at weekly intervals have given the most promising results. The dusts 
may be applied by means of an inexpensive hand dust gun, or by a rotary duster 
to which a special flexible outlet pipe has been fitted. 


The marketing of the main crop of pineapples, both for canning and the fresh 
fruit trade, will be completed in the course of the month, and as soon as the fruit is 
disposed of plantations, which are apt to become somewhat dirty during the gathering 
of the crop, must be cleaned up. All weeds must be destroyed, and if blady grass 
has got hold anywhere it must be eradicated, even though a number of pineapple 
plants have to be sacrificed, for once a plantation becomes infested’ with this weed 
it takes possession and soon kills the crop. In addition to destroying all weed 
growth, the land should be well worked and brought into a state of thorough tilth. 


In the Central and Northern districts, early varieties of the main crop of citrus 
fruits will ripen towards the end of the month. They will not be fully coloured, but 


they can be marketed as soon as they have developed sufficient sugar to be palatable; 
they should not be gathered whilst still sour and green.: 


As blue mould is likely to cause heavy loss in coastal citrus, especially in long 
distance consignments, special precautions should be taken for minimising this loss. 
It must be remembered that the blue mould fungus will only attack bruised or 
wounded fruit. Hence it is necessary to be careful that no injuries are given by 
the clippers or finger nails during picking. Fruit should be cut and not pulied. 
Long stalks which may injure other fruit must be avoided. 


The fruit must be carefully handled and accurately packed so as to avoid 
bruising. Any injured fruit should be discarded. In order to reduce the number 
of fungus spores present in the plantation all waste fruit in the orchard or packing 
shed should be collected at frequent interyals and destroyed by fire or burying. 


Fruit must be carefully graded for size and colour, and only one size of fruit 
of one quality should be packed in one case. The flat bushel-case (long packer) 
commonly used for citrus fruits does not lend itself to up-to-date methods of grading 
and packing, and we have yet to find a better case than the American orange case. 
Failing this case, a bushel-case suggested by the New South Wales Department of 
Agriculture is the most suitable for citrus fruits, and were it adopted it would be 
a simple matter to standardise the grades of our citrus fruit, as has been done i 
respect to apples packed in the standard bushel-case used generally for apples 
throughout the Commonwealth. The inside measurements of the case suggested are 
18 in. long, 11% in. wide, and 104 in. deep. This case has a capacity of 2,200 eubi¢ 
inches, but is not included in the schedule of the regulations under ‘‘ The Fruit Cases 
Acts, 1912-1922.’? The half-bushel case, No. 6 of the Schedule above referred to, 18 
10 in: by 11} in. by 53 in. inside measurements with a capacity of 1,100 cubic inches. 
The case should be suitable for oranges and the half-case for mandarins. No mattet 
which case is used, the fruit must be sweated for seven days before it is sent to the 
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Southern markets, in order to determine what fruit has been attacked by fruit by, 
and also to enable bruised or injured fruit liable to blue mould to be removed prior 
to despatch. 

Growers are reminded that the control of the bronze orange bug is best achieved 
by spraying with the resin-caustie soda-fish oil mixture normally either late in March 
or carly in April. Applied at this time of the year the spray can give a mortality 
of 98 per cent. of the bronze bugs which are then present solely in the very’ young 
stages. This spray is also very effective against several of the important scale 
insects infesting citrus. 


Red scale is a pest to which citrus growers will shortly have to give attention, 
it being considered that control is best established from the middle of March to 
early in April. Fumigation with hydrocyanie acid gas is most effective against 
red scale, but success may also be achieved with white oils or with the resin-caustic 
soda-fish oil mixture eyolved for the contro] of the bronze orange bug. Red scale, 
of course, is pre-eminently a pest of the hotter drier citrus districts. 


Strawberry planting may be continued during the month, and the advice given in 
last month’s notes still holds good. Remember that no crop gives a better return for 
extra care and attention in the preparation of the land and for generous manuring 
than the strawberry, : 


THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 


HE advice given in these notes for the last few months regarding the handling, 
srading, and packing of fruit should still be followed carefully. The later 
varieties of apples and other fruits are much better keepers than earlier-ripening 
sorts, and as they can be sent to comparatively distant markets, the necessity for 
very ¢areful grading and packing is, if anything, greater than it is in the case of 
fruit sent to nearby markets for immediate consumption. Instruction in the most 
up-to-date methods of grading and packing fruit has been published by the Depart- 
ment, which advice and instruction should enable the growers in that district to 
market their produce in a much more attractive form, 


The same care is necessary in the packing of grapes. Those who are not expert 
cannot do better than follow the methods of the most successful packers. 


As soon as the crop of fruit has been disposed of, the orchard should be cleaned 
up, and the land worked, If this is done, many of the fruit-fly pupa that are in the 
soil will be exposed to destruction in large numbers by birds, or by ants and other 
insects. If the ground is not worked and is covered with weed growth, there is little 
chance of the pupa» being destroyed. 


._, Where citrus trees show signs of the want of water, they should be given an 
irrigation during the month, but if the fruit is well developed and approaching the 
ripening stage, it is not advisable to do more than keep the ground in a thorough 
State of tilth, unless the trees are suffering badly, as too much moisture is apt to 
produte a large, puffy fruit of poor quality and a bad shipper. A light watering is 
therefore all that is necessary in this case, especially if the orchard has been given 
the attention recommended in these notes from month to month, 


Farm Notes for March. 


AND on which it is intended to plant winter cereals should be in a forward 
Stage of preparation. Sowings of lucerne may be made at the latter end of - 
the month on land which is free from weed growth and has been previously well 
prepared, . 
. The March-April planting season has much in its fayour, not the least of, which 
18 that weeds will not make such vigorous growth during the succeeding few months, 
and, as a consequence, the young lucerne plants will have an excellent opportunity of 
becoming well established. 
Seed wheat should be treated with copper carbonate for the control of bunt. 
For oats and barley seed the tise of formalin or a reliable mercury dust is advisable. 


k Potato crops should be showing above ground, and should be well cultivated to 
ep the surface soil in good condition; also to destroy any weed growth. 
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In districts where the potato crop is subject to Irish blight it is advisable to 
spray the plants for the control of this disease. Bordeaux mixure of 4.4.40 strength 
should be applied at least three times at intervals of ten days to a fortnight, com- 
menecing when the plants are about six weeks old. - } 


Maize crops which have fully ripened should be picked as soon as possible and 
the ears stored in well-ventilated corn cribs, or barns. Selected grain which is: 
intended for future seed supplies should be well fumigated for thirty-six hours 
and subsequently aerated and stored in airtight containers. The germination of the 
maize is not normally affected by this treatment if dry and mature when treated. 


The following crops for pig feed may be sown:—Mangel, sugar beet, turnips. 
and swedes, rape, field cabbage, and carrots. Owing to the small nature of the seeds, 
the land should be worked up to a fine tilth before planting, and should contain. 
ample moisture in the surface soil to ensure a good germination. Particular attention 
monld be paid to all weed growth during the carly stages of growth of the young 
plants. 

As regular supplies of succulent fodder are essentials of success in dairying 

‘ operations, consideration should be given to a definite cropping system throughout: 
the autumn and winter, and to the preparation and manuring of the land well in 
advance of the periods allotted for the successive sowings of seed. 


The early-planted cotton crops should be now ready for picking. This should 
not be done while there is any moisture on the bolls, either from showers or dew- 
Packed cotton showing any trace of dampness should be exposed to the sun for @ 
few hours on tarpaulins, bags, or hessian sheets, before storage in bulk or bagging 
or baling for ginning. Sowings of prairie grass and Phalaris bulbosa (Toowoomba 
canary grass) may be made this month. Both are excellent winter grasses, Prairie 
grass does particularly well on scrub soil, 


Dairymen who have maize crops which show no promise of returning satisfactory 
yields of grain would be well advised to convert these into ensilage to be used for 
winter feed. This, especially when fed in conjunction with lucerne or cowpea, is & 
valuable fodder. Where crops of Soudan grass, sorghum, white panicum, Japanese 
millet, and liberty millet have reached a suitable stage for converting into ensilage, 
it will be found that this method of conserving them has much to recommend it. 
Stacking with a framework of poles, and well weighting the fodder, is necessary for 
best results. All stacks should be protected from rain by topping off with a good 
covering of bush hay built to a full cave and held in position by means of weighted. 
wires. 


HERD-TESTING. 


To dairy farmers who really wish to improve the productiveness of their dairy 
herds, attention is called to the fact that the Department of Agriculture is sti 
carrying out herd recording work, 


While many thousand cows are at present under test in all parts of the Statey 
the numbers submitted this season are considerably below those of recent years: 
The adverse season is, no doubt, responsible to a great extent for the falling off, put 
the recent rain has improved conditions in most districts, and owners should n0¢ 
delay in taking up the herd testing once more, . 


That there can be no definite improvement in any herd without herd recording 
has been proved beyond dispute, not only in this State, but in every dairy country 
in the world. The keeping of a pure-bred sire is, no doubt, a step in the rig 
direction, but the improvement will be disappointing unless the herd is subjected 
to the Babcock test. 

The Department is desirous of assisting dairy farmers in this matter andr 
as the testing is entirely free of cost, they should take full advantage of the scheme 


eee Lo comparison with other States the average production per cow in Queensland 
in very low, and: it behoves our dairymen to face the position seriously. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF DECEMBER IN THE AGRIOULTURAL. 
DISTRIOTS, TOGETHER WITH TOTAL RAINFALL DURING 1935, AND 1934, FOR COMPARISON. 


Divisions and 
Stations. 


North Coast. 
Atherton .. be 


Townsville 
Central Coast. 


Ayr .. o 
Bowen oe 
Charters Towers 
Mackay S01 
Proserpine 

St. Lawrence 


South Coast. 


Biggenden .. hy 
Bundaberg .. oe 
Brisbane wie Ne 
Caboolture .. 

Childers ve oe 
Crohamhurst. . ay} 


ath 


Maryborough 
Nambour .. 
Berhos iy oe oe 
Rockhampton =e 
Woodford. ay a 


3 
A 
i>} 
Districts and Stations. E g FI 
Aas 
goo 
EAS 
<q 
pear. 

C Coastal, In. 
Fooktown .. |. 29:81 
erberton .. 4 BS 
Rockham 29-87 
_ Brisbane on ; 50:08 

Darling Downs. 
PIDs ey opie a ol-4.| 20-87 
Stanthorpe 
~ Toowoomtlva ; é 
Mid-Interior. 
Tpotaetown vv | 2081 
c ae 7 
Mitchell" "| 29-83 
V 
Bitketown eee | 20-80 
re ii] 29-81 
Thargomindsh +. | 29°83 


AVERAGE TOTAL 
RAINFALL, | RAINFALL, 
No. of 
Dec. | Years’| Dec., | Dec., 
Re- | 1935. | 1984. 
cords. ; 
In. In. In, 
7°39 34 1:21 | 0°69 
8-89 53 0-62 | 1:45 
8°33 63 0°53 | 1:35 
6°74 59 0-12 | 1:03 
5:79 49 2°58 | 1:94 
7-05 43 1:04 | 0-77 
11°98 54 1:36 | 0°39 
10°75 22, 0-70 | 0+17 
5°56 | 64 | 0:50 | 0-30 
4:02 48 0:28 13 
4°43 64 0°37 | 1:50 
3°32 | 53 | 1:34] 0:22 
7718 | , 64 1:48 | 2-07 
7-93 32 3°12 | 2:29 
4°82 64 1:69 | 5:41 
4:72 36 4:58 | 9-04 
5:07] 52 | 9:32] 5-21. 
4:95 8&3 3°63 | 9-82 
5°33 48 4:47 | 7-16 
567 40 6-93 | 4:99 
7°30 42 8°30 | 6:18 
4°75 48 4:60 | 6°71 
4:19 64 6°19 | 6°84 
6:07 65 6°57 | 811 
4:58 56 6:45 | 8-40 
512 64 5°51 | 6-96 
6-98 39 4:97 | 7-65 
3°86 53 2-91 | 5:45 
4°33 64 5°85 | 3:55 
5-66 48 4°88 | 4:00 


Divisions and 
Stations. 


Central Highlands. 


Clermont .. 
Gindie ce 
Springsure .. 


Dariing Downs. 


Dalby oe 
Emu Vale .. 
Hermitage .. 
Jimbour 

Miles . 
Stanthorpe .. 


Toowoomba vss 


Warwick .. 


Maranoa, 


Roma aie “ere 


State Farms, &e. 


Bungeworgorai .. 


Gatton College 
Kairi 


Mackay Sugar Ex- 


periment Station 
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AVERAGE TOTAL 
RAINFALL. RAINFALL, 
No. of 
Years’} Dec., | Dec., 
Re- | 1985. | 1934, 
cords. 
In. In. 
64 1:73 | 0-91 
36 2:97 | 1°85 
66 | 3:23 | 5:50 
3°31 | 65 5-01 | 8-43: 
3°54 39 2°40 | 5:37 
2°94 29 3°18 | 3°50: 
3°29 47 2°92 | 7-88 
3°17 | 50 | 2°56 | 8:37 
3°59 | 62 | 3:34 | 6-47 
4:46 | 63 | 2°66 | 7:38. 
3°42 | 70 | 3:55 | 5-07 
2:54] 61 2:08 | 4:70 
3-01 | 21 ve 4°95. 
3°71 | 36 | 5:29 | 5-62. 
630 | 21 ve 1:80 
8:24] 38 1:66 | 1:82. 


A. 8. RICHARDS, Divisional Meteorologist. 
CLIMATOLOGICAL TABLE—DECEMBER, 1935. 


COMPILED FROM TELEGRAPHIC REPORTS. 


SHADE TEMPERATURE, ‘ 


Means. 


Max Min 
Deg. | Deg. 
91 72, 
89 63 
92 71 
85 68 
89 65 
82 57 
83 61 
100 76 
102 71 
95 65 
98 77 
102 73 
96 70 


Extremes. 
Max. | Date.| Min. 
Deg. Deg. 
101 |14, 23 61 
96 12, 18, 53 
23 
103 21 65 
97 21 61 
97 |11, 20, 52 
24 
91 20 40 
95 25 47 
105 21 60 
115 20 61 
108 | 11,20} 58 
107 13 68 
114 |10, 26 64 
116 19 60 


RAINFALL. 


228 QUEENSLAND AGRICULTURAL JOURNAL, [1 Ferp.,. 1936, 


ASTRONOMICAL DATA FOR QUEENSLAND. 
Times CompuTeD By D. EGLINTON anp A. C. EGLINTON. 


TIMES OF SUNRISE, SUNSET, | Phases of the Moon, Occultations, &c. 


AND MOONRISE. 7 Feb. © FullMoon 9 19 p.m. 
1 Ogeees » Last Quarter 1 45am. 
AT WARWICK. 2.3 Saree @ New Moon 4 42 am. 


MOONRISE. PA) a ( First Quarter 7 28 p.m. 
Apogee, 12th February, at_4.6 a.m. 


February. March. Feb. | Mar., is beveee o a a Reasiceiae tae 
| ou ours after setting, about 4.40 p.m., Ven 

Ah 1936. | 1936. | 1936. |. become occulted by the Moon to observers 

: situated in the Northern Hemisphere, north of 

| Rises. Sets. | Rises. | Rises.| parallel 49 degrees. 


( 


Rises,| Sets. 


| 

——— EE Mercury will reach its greatest ad 27 
| degrees west of the Sun on the 26th. It will then rise 
| 1 hour 55 minutes before it, affording a good oppor- 
p.m, p.m. | tunity to be seen by early risers. Venus and Mercury 


1 5:25 | 6-47 | 5-46 | 6:24 1:34 1-27 | will then be apparently in Capricornus, about 3 
2 | 5-25 | 6-47 5-46} 6-23 2-34 2.29 | degrees (half length of Cross) apart. 
3 | 5:26) 646 | 5-47) 623). 333) 3-0 | a tt Oy anise at 3.64 amy 1 Hour 
= | e Ist: on the 1 it will rise at 3.54 a.m. 
4 | 526 | 6-45 | 5-47 | 6-22 | 4-25 | 3-49 | 40 minutes before the Sun. } 
5 | 5:27 | 6-45 | 5-48 | 6-21 5:10 4-26 Venus rises at 2.39 a.m., 2 hours 46 minutes before 
6 | 5:28 | 6-44 5-48 | 6-21 5-51 5-0 | the Sun, on the Ist, and at 2.57 a.m., 2 hours 37 
7 | 5-28} 6-44 | 5-49 | 6-20 6-27 5-30 minutes before it on the 14th. 

| 2 
g | 5-29 | 6-43! 5-49! 619] 6-59 6-0 Presi ica at 8.32 p.m. on the 1st and at 8.8 p.m. on 
9 | 5:30 | 642) 550) 6-18 | 7-28] 6-29) Jupiter rises at 1.28 a.m. on the Ist and at 12.45 


| 5:50) 6:16 7:58 7:0 a.m. on the 14th. 
11 | 5:32 | 6-41 | 5:51 | 615 | 827] 7-82 Saturn sets at 8.22 p.m. on the 1st and at 7.34 
| 5-51! 6-14 8:58 88 re one 14th. 7 
4 : 4 P t will be noticed that Mars and Saturn will be 
13 | 5:33 | 6:39 | 5-52 | 6-12 9°30 8-45 apparently nearer to one another on. the western 
14 | 5-34 | 6°38 | 5°52) 6-11 | 10:8 9-29 | horizon on the 1st, when Mars will set only 10 minutes 
5°53 | 6-10 | 10-47} 10-19 hae Saturn, but on the 14th it will be 34 minutes 
| 554) 6-8 | 11-35 | 11-1 Sag 3 { 
vs S The path of the Moon in February, commencing 
at 8 p.m. on the Ist will be :— In Taurus, just above 


| a.m. a.m. | the Pleiades, that beautiful fogudt of six small stars in 
18 | 5°37 | 6°35 5:55 | 6:6 12-27 | 12-11 | the left shoulder of the Bull, so modest and so easily 
19 | 5:38 | 634) 5-55 | 6-5 1-25 1-15 deciphered, which may be seen as seveh or even 


| twelve stars by persons with very keen t. The 
20 | 5:38} 6°33 | 5-56) 6-4 2:27 2°18 | number, however, reaches a hundred in se srately 
21 | 5:39 | 6:32 | 5:56 | 6-3 3-34 | 3-24 | powerful telescopes. The Moon will reach Gemini 
22 | 5-40 | 6-31) 5°57 | 6-2 4-41 4-31 | 0 the 8rd_and Cancer on the 6th, passing above 
be = eet = 1 | Castor and Pollux. Reaching Leo on the 7th it passes 
23 | 5:40 | 6:30 5:57 | 6-1 5-50 5:39 | above Regulus on the 8th, crossing the border of Virg° 
24 | 5-41 | 6-29 | 5:58 | 6:0 6°56 6-47 | on the 11th, and passing above Spica at 10 a.m. oF 
95 | 5-42| 6-28| 5-59 | 5:59| 8-3 | 7-57 | the 13th. It will reach Libra on the 14th, Scorpio 

3 - 4 on the 16th, and wil! be in Orphincus till the 18th, 
26 | 5-43] 6:27 | 5:59 | 5:57 9-10 9-8 | in Sagittarius till the 21st, in Capricornus till the 

ry ot 4 + : r aturn near midnight on the 23rd. W e 

23 | Se4t | 625) 6-0 | 5:54 | 11-24 | 11°18 | Piscus till the 27th, in Aries till the 28th, and again 


‘ p.m. in Taurus until the end of the month. | 
29 | 5-45 | 6-24 G1 | 5:53 | 12-28 | 1215) ‘The Southern Cross does not come into view till 
30 | 6-1 5-51 11:6 | after 7 p.m. on Ist February but will appear an hour 
31 6-2 5-50 1:51 | earlier onthe 16th. It willbe visable all night during 
this month. ; 
8 Mar., © Full Moon 3 13 p.m. 
16 ,,  ) Last Quarter 6 35 p.m. 
23 ,,  @ New Moon 2 18 p.m. 
SOEs. ( First Quarter 7 93 a.m. 


Apogee, 10th March, at 2.18 p.m. 
Perigee, 23rd March, at 7.24 p.m. 


For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes 5: 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes; 
at aus, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. a 

€ moonlight nights for each month can best be ascertained by noti he dates wh 
the moon will be in the first quarter and when full. In the tatters eapastie aoe will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
eben at the first quarter the moon rises somewhat about six hours before the sun sets, ite 
iean moonlight only till about midnight. After full moon it will be later each evening bef? 

r eee aa een in the last quarter it will not generally rise till after Ee the 

must be remembered that the times referred to are onl hl. oximate, as 

relative positions of the sun and moon vary considerably. Trae aa eae 


[All the particulars on thi la not be 
zeprodicedywithoiteacknowledamentiin ns setter ee hee ee oe ee should 
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ANNUAL RATES OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One Shilling. 


members of Agricultural Societies, Five Shillings, including postage. General _ 


Public, Ten shillings, including postage. 


SS uae emer reumerrmnrenenemnerene: 


AGRICULTURAL, | 


| MARCH, 1936. Part 3 


Event and Comment. 


A King Speaks to His People. 


THIS is London—London calling to the Empire at home and over- 
seas!’’? That call went out to the Empire on Sunday, 1st. March, 
‘and was heard distinctly in all parts of Queensland. It was preliminary 
to an address by His Majesty King Edward VIII. to his people in all 
Parts of the British Empire. The King’s speech was profoundly impres- 
Sive, and was such that every one who heard it had a right to feel that 
It was directed to him personally. 


His Majesty the King said— 

It has been an ancient tradition of the British monarchy that 
the new sovereign should send a written message to his peoples. 
Science has made it possible for me to make that written message 
more personal and to speak to you all over the radio. This, how- 
ever, is no innovation, for my father has for the last few years 
spoken to his peoples at Christmas time. A little more than two 
months ago he broadcast his last Christmas message. To many of 
you the sound of this voice must still seem to be ringing in your’ 
ears. He‘was speaking then at the close of a long and wonderful 
reign, which covered a period of twenty-five years, during which 
unprecedented changes have taken place and great anxieties and 
problems have been shared by all. ; 
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Throughout his reign he set a high example of constant devotion 
to duty, and he was ever concerned for the welfare of his subjects 
and of all those under his protection. In times of adversity his 
calm confidence was an inspiration to all his people, and he shared 
in their joys as well as in their sorrows. 


I know how, in the Dominions, in India, in the Colonies, and 
the dependencies the bond of loyalty to the Crown—that symbol 
of the unity of many lands and populations—has been strengthened 
by a tie of personal devotion to my father. I feel that his death 
is not only an overwhelming grief to my mother and to us, his 
children, but that it is at the same time also a personal loss to you 
all. To the princes and the peoples of India I tender my greeting 
as King-Emperor. The manifestations of your sorrow and of your 
loyalty at this time have been a source of deep gratification to me. 
Associations in peace and in war between the British and Indian 
peoples have been long and honourable, and the example set by 
Queen Victoria, King Edward the Seventh, and King George the 
Fifth lays on me, as their successor, a solemn trust to maintain and 
strengthen these associations. 


Queen Mary, my family, and myself have been greatly helped 
by the world-wide tributes of genuine sorrow which we have received 
from every side. Vast crowds assembled reverently at the funeral. 
Homage to the late King’s memory and written words of sympathy 
by thousands of people, not only those resident within the British 
Empire, but in many foreign countries as well, are things that we 
will never forget. It is wonderful for us to know how universally 
my father’s great qualities have been appreciated and valued. It is 
no mere form of speech to say that he reigned in the hearts of his 
people. And it was his happiness to know before he died that his 
long years of unstinted service were rewarded by a devotion and an 
affection so perfectly expressed in the Jubilee demonstrations of 
last year. 


It falls upon me to succeed him and to carry or his work. [ am 
better known to most of you as the Prince of Wales, as the man who, 
during the war and since, has had an opportunity of getting to know 
the people of nearly every country of the world under all conditions 
and circumstances. And although J now speak to you as the King 
T am still that same man who has that experience and whose constant 
effort it will be to continue to promote the wellbeing of hhis fellow 
men. May the future bring peace and understanding throughout 
the world, prosperity and happiness to the British people, and may 
we be worthy of the heritage which is ours. 


A Great Act of Statesmanship. 


{N the course of a broadeast address from Brisbane, His Excellency 
the Governor, Sir Leslie Wilson, called attention to the many 
manifestations of genuine grief and sympathy which had come to him 
from the people of Queensland when the death of King George V. wa® 
announced. His Excellency said— 


It seems such a short period since the people of Queensland J 
have been listening to his late Majesty King George. | 
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Few, if any, of those who heard or read his words would ever 
forget them. In his broadcast on Christmas Day, 1934, the late King 
referred to the Empire as bound to him and to its units by the spirit 
of one great family, and had said that, if he might be regarded as 
in some true sense the head of that great and widespread family, 
it would be a full reward for the sometimes long and anxious labours 
of his reign, which was then well nigh of twenty-five years’ duration. 
A year later, on a similar occasion, the late King had said that it 
was the personal link between himself and his people which he 
valued more than he could say. 


We in Queensland could really say that we were a distant 
outpost of the Empire, and no one knew better than himself how 
widely and sincerely King George’s death had been felt here. He 
had received evidences of sincere feeling from all classes of the 
community. He somehow felt then, and still felt, that the grief 
so widely expressed was really a personal grief, and the reason was 
to a great extent due to the fact that every one had been brought 
closer to the late King as a man by that great achievement of science, 
radio. Now his son, King Edward VIII., was going to speak in 
his place. It would not be an easy task, said Sir Leslie, and he 
was sure the people of Queensland would appreciate the great act 
of statesmanship. 


The Guarantee of Peace, 


ROADCASTING from London on 1st March, the Premier of Queens- 
land, Hon. W. Forgan Smith, made a strong plea for universal 
peace, He said :— 

The King came to the throne in one of the most difficult economic 
periods, when men starved in a world of plenty. An atmosphere 
of suspicion between nations complicated matters, but it could 
be said that the British Commonwealth of Nations was strong 
enough to guarantee peace, and the gaining of universal peace was 
our job and responsibility. 

The world faced the problem of using the increase in produc- 
tivity so that poverty would not exist, and one of the factors which 
led to war would be removed. : 

British industry was still in the ascendancy, and there was a 
strong public feeling for a reciprocity of trade between the 
Dominions and Britain. 

The Premier stated that the retail price of sugar in Hurope was 
so much above the normal that they could produce more than 
sufficient to meet the demand. This was applicable also in other 
commodities. If the price level of commodities could be brought 
down to a reasonable level there would be a shortage, not a surplus;,. 

: in world production. 

3 Restricted production was the greatest tragedy, and it was on 
a solution of this problem that hopes of the future and happiness 
during the new King’s reign depended. ‘ 
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Irish Blight ot Potatoes. 
SPRAYING EXPERIMENTS AT BEENLEIGH. 


By R. B. MORWOOD, MSc., Plant Pathologist. 


THE potato crops of the coastal river flats and to a lesser extent the 

more inland districts of Queensland are liable to attacks of Irish 
blight. The disease may be prevented by an adequate spraying pro- 
gramme, but a considerable proportion of growers neglect this precaution. 
Following heavy losses in unsprayed crops in the Beenleigh district a 
series of spray demonstrations and experiments have been carried out 
in this area. 


As a result it can be confidently recommended that potato crops 
should be sprayed with Bordeaux mixture prepared from 4 lb. of blue- 
stone and 4 lb. of quick lime or of hydrated lime to 40 gallons of water. 
The first spray should be applied prior to hilling, and in a normal season 
this should be followed by two more applications at intervals of a 
fortnight. When blight is present, or in seasons favourable to its develop- 
ment, four or five sprays should be given at intervals of ten days. 


The first experiment was started in April, 1934, under somewhat 
unfavourable conditions, as it was rather late in the season, and the 
stand and early growth of the crop had suffered from excessive rains 
following planting. Irish blight could be found in the plot prior to the 
commencement of spraying; however, two applications of Bordeaux 
mixture were made at intervals of ten days. While this was insufficient 
for complete control of the disease the difference between sprayed and 
unsprayed plots was striking. The tops in the sprayed plots were quite 
green and vigorous when those in the unsprayed sections were brown 
and leafless. Weighing the tubers confirmed the improvement shown in 
the tops. The yield of marketable potatoes from the sprayed plots was 
a 50 per cent. improvement on the checks. 


Following this initial successful demonstration the experiment in 
the next crop was enlarged to include a number of materials other than 
the standard 4-4-40 Bordeaux mixture. This crop was only very mildly 
affected with blight. The disease was considerably more pronounced 
in several of the unsprayed plots than in those sprayed, but with the 
advent of dry seasonal conditions it passed over without leaving any 
marked reduction of yield. : 


On the next crop—that of autumn 1935—experiments were carried 
out on two potato crops at Beenleigh. The first of these, on the property 
of Mr. B. Spann, was designed to compare the various spray materials, 
including home-made and ready-mixed Bordeaux, miscellaneous copper — 
fungicides, and two sulphur mixtures and to compare the sprays with 
copper dusts. The second, on the property of Mr. C. W. Luback, was 

_ divided into two portions, one designed to compare different strengths 
of Bordeaux and the use of English and Australian bluestone, the other 
to compare different spray schedules using Bordeaux mixture of 4-4-40 
strength. 
EXPERIMENT I—VARIOUS FUNGICIDES. 
The area selected on Mr. B. Spann’s farm was of Factor potatoes 
_ with a good stand. The crop was fertilized and well worked, and put 
on a remarkable growth of tops. Diseases other than Irish blight did 


ft 
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not interfere to a great extent. Although there was reason to believe 
that the seed was considerably infected with virus diseases, they did 
not appear till the crop was well developed, and made little difference 
to the yield. This result was attributed to high-temperature masking. 
Blackleg caused the total loss of plants in two small patches. Allowance 
was made for the estimated crop from plants killed by this disease. 


The potatoes were planted about the middle of February, and the 
first application of sprays and dusts was made on the 19th-20th March, 
when the plants were beginning to flower, followed by two more appli- 
cations at fortnightly intervals. All dusting was done while the dew 
was still on the plants. A fourth application was planned but abandoned. 
owing to the tangled nature of the tops and the absence of blight infec- 
tion at the time. : 


The sprays and dust are listed in Table I., which also gives the 
results of the experiments. Bordeaux mixture was made up by the 
4-4-4) formula, using quick lime, and the other copper sprays were 
made to the same copper content with the exception of ammoniacal 
copper carbonate, bouisol, and one-half strength colloidal copper. The 
ammoniacal copper carbonate was made to the formula 5 oz. of copper 
carbonate and three pints of ammonia to 40 gallons of water. For 
bouisol the figures were 5 lb. to 100 gallons.. Of the sulphur sprays 
lime sulphur was made up to -65 per cent. polysulphide sulphur, equiva- 
lent to 1 : 26 with the particular brand used, and colloidal sulphur was 
used at a strength of 5 Ib. per 100 gallons. Severe spray injury was 
caused by the ammoniacal copper carbonate. All other plots were free 
from this defect. 


The layout of the plots involved four replications of each of the 
twenty treatments. Individual plots were 20 feet 5 inches long and 
three rows wide (1/240 acre). The arrangement was random, excepting 
that each treatment occurred once in each row and also occurred once 
in each of the four blocks of twenty plots obtained by dividing the area 
at right angles to the rows. 


Blight did not appear till a fortnight after the third spray was 
applied, when the crop was nearly mature. It was first observed on the 
Ist May, and by the time the plots were dug (20th May) the tops in 
the unsprayed plots were dead and dry from the effects of the disease. 
The best sprayed plots were at that time quite green. The tubers were 
generally healthy, only an‘occasional one exposed to the surface being 
affected. . 


Notes were made on the plots just prior to harvest, when all the 
copper containing sprays and dusts with the exception of ammoniacal 
Copper carbonate were considerably less diseased than the unsprayed. 
The lime-sulphur and colloidal sulphur plots were no better than the 
controls. Among the copper sprays six appeared to be outstanding. 
These were home-made Bordeaux mixture, Burgundy mixture, home- 
made colloidal copper, and three ready-mixed proprietary Bordeaux 
mixtures. The dusted plots showed a little more disease than did the 
best sprayed plots. 
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__. Owing to the lateness of the attack of blight, the yields did not show 
such marked differences between treatments as did the appearance of 
the tops. The figures for the yield of marketable tubers from each 
plot are given in Table I. 


TABLE J. 
Average 
-—— Yield in pounds per plot. Yield, tons 

per acre. 
Bordeaux mixture ae da ae 50 54 60 62 6-1 
Burgundy mixture se 58 49 60 62 6-1 
Ammoniacal copper carbonate is 31 33 22 32 3-2 
Lime Sulphur .. ne a 47 50° 47 47 5-1 
Home-made colloidal copper bs ot 54 51 44 57 5:5 
Half-strength colloidal coppes nt 50 47 39 70 5:5 
Bouisol .. te : 3H 7 51 65 65 6-1 
Colloidal sulphur. = re oe 30 50 63 43 5-0 
Proprietary Bordeaux No.1 .. aD 68 61 48 74 6-7 
Proprietary Bordeaux No. 2 51 54 66 76 6-6 
Proprietary Bordeaux No. 3 50 53 48 75 6-1 
Proprietary Bordeaux No. 4 59 50 71 68 6:6 
Proprietary Bordeaux No.5 .. ns 53 40° 63 50 5:5 
Verderame Ags He ry 51 D8 48 65 5:9 
Copper car bonate ie a aD 61 71 40 64 6-3 
Copper dust No. | 40 3 as 58 51 68 71 6-6 
Copper dust No. 2 46 53 54 58 5:6 
Copper dust No. 3 65 60 56 67 6-6 
Copper dust No. 4 ae ae ah 51 55 Of) © 55 5-9 
Unsprayed. si ize ab a 49 35 43. 60 5:0 
Mean .. Bb 5:8 

Standard error . aD 69% 
Significant difference .. 1:2 


Statistical analysis indicated that though there were some markedly 
significant differences, there were not clear-cut significant differences 
in the yields of individual effective and non-effective treatments. The 
experiment was then analysed on the basis of the groups of plots shown 
in Table II. 


TABLE II. 
N f We id in Diff. fi Diff. 
, Diff. 
Group. plate: Lone te “no ooNers S.E. 
~ acre. 

Copper sprays (no spray injury) 30 48 6-1 +1-1 4:0 
Copper sprays (spray burn raced) oe 4 3-2 —1:8 4-0 
Copper dusts .. ac 16 6-2 +1-2 3-8 

No copper nA An Bu +8 12 5-0 BC c 


From this it can be definitely stated that the plots receiving copper 
sprays outyielded those not receiving these sprays. Similarly the dusted 
plots outyielded the ‘‘no copper’’ plots. The difference between dusts 
and effective sprays was insignificant. 


iw) 
co 
or 
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Discussion, 


The experiment demonstrated that Irish blight can be controlled 
by the application of sprays. The improvement in yield of marketable 
tubers was over 1 ton per acre, a result in the case of the home-made 
Bordeaux mixture obtained by the use of 18s. worth of spray materials. 
The ready-mixed Bordeaux mixtures were effective, but it is to be noted 
that they were used at an equivalent strength to 4-4-40 Bordeaux. This 
necessitated the use of 1 lb. of the mixture containing the equivalent 
of 50 per cent. copper sulphate to 5 gallons of water. Dusting proved 
as good as spraying under the conditions prevailing, but observations 
indicated that dusts should be applied more often than sprays. Neither 
the ready-mixed Bordeaux nor dusts are as economical as home-made 
Bordeaux mixture, which must, therefore, be recommended for use on 
potatoes. 


EXPERIMENT II.—STRENGTH OF BORDEAUX MIXTURE. 


This experiment was laid out on the property of Mr C. W. Luback. 
The crop which showed magnificent growth in the early stages was a 
fortnight later than that used for the previous experiment, and blight 
appeared somewhat earlier. The first spray application was made on 
3rd April, when a trace of blight was showing. The plots were only 
visited at fortnightly intervals, when they were sprayed, a total of three 
applications of spray being made. This interval proved too long, and 
during a severe visitation of blight the plots were severely affected in 
spite of the spray, and only remained green for two to three weeks 
after the surrounding unsprayed crop had succumbed. 


The experiment was designed to compare three different strengths 
of Bordeaux mixture and two types of bluestone. Under the severe 
conditions prevailing any differences in effectiveness should have been 
reflected in the yield figures. These, however, show no significant dif- 
ferences. The 2-2-40 Bordeaux mixture appeared to be practically as 
good as the strongest used (6-4-40), and the conclusion must be reached 
that thoroughness of application is more important than actual strength 
of mixture. However, on the experience of this single trial, one would 
hesitate to recommend the slight economy of reduction of the strength 
of the mixture from the standard 4-4-40. 


The yield figures obtained in this experiment are given in Table III. 


TABLE IIT. 
a 
Average 
Treatment. Yield in pounds per plot. Yield in tons 
per acre. 
eentadie? 2c at ne Se 
Bordeaux (Australian Bluestone) -- 
2-2-40 eas ae an 30 47 41 48 3:02 
4-4-40 Hes rs) ist, ae 51 44 44 8:09 
6-4-40 ne ore as 46 43 ~~ Wy 3:09 
Bordeaux (English Bluestone)— 
2-2-40 ae xs 3 As 51 41 42 2:98. - 
4.4.40 sin oh 3: ae 54 45 47 3:24 
6.4.40 ae a Ay; he AQ 4] - 52 3:38 


SL 
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EXPERIMENT IlI.—TIME OF APPLICATION. 


The tests of the number of applications of Bordeaux mixture and 
the time they should-be’ applied were carried out alongside Experi- 
ment II. and under the same conditions. Six schedules were planned, 
one to receive no spray, one to receive four applications of 4-4-40 Bor- 
deaux mixture, starting at the time of hilling and continuing at intervals 
of a fortnight, and the other four schedules each omitting one of these 
applications. Unfortunately, as for the previous experiment, the 
period chosen, namely, a fortnight, was too long, and the plots did not 
survive to receive the fourth application. The yields from the plots are 
given in Table IV. 


TABLE IY. 
Treatment. Yield in pounds yer plot. Care pian 
No spray .. ate a 24 28 26 1:73 
2nd and 3rd spray. de 2b 52 39 41 2°93 
Ist and 8rd spray . a 3 36 34 43 2-51 
Ist and 2nd spray St as 38 29 45 2-49 
Ist, 2nd, and 38rd spray .. ae 51 57 45 - 3:40 3.44 
Ist, 2nd, and 38rd spray .. ost 52 50 55 3:49 


S.E. 55%. 
Signif. diff, between means of 3 = -44 tons per acre. 
Signif. diff. (Mean of 6 — mean of 3) = *38 tons per acre. 
Three sprays are significantly better than any pair of sprays. All 
of the spray schedules are significantly better than no spray. 


While the spray applied at long intervals did not completely control 
the disease under the severe conditions operating, yet it made the dif- 
ference between a very poor crop and a fair one. The application of 
three sprays nearly doubled the yield, making a difference of over a 
ton and a-half per acre. Had the four or five applications been made 
at intervals of a week or ten days there is little doubt that an excellent 
yield would have been obtained in spite of the very favourable con- | 
ditions for the disease. 


Summary of Results. 


Bordeaux mixture sprays will control Irish blight of the potato- 
Other copper sprays, including proprietary ready-mixed Bordeaux 
powders and copper dusts, are effective if used correctly. Sulphur 
sprays do not control the dieses 

In three out of four experiments the wield of sprayed potatoes 
exceeded that of unsprayed by 1 ton per acre or more. 
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PLate 70, 


The Herbert River at Macknade, North Queensland. 
[Photo. by courtesy of “The Telegraph,’’ 
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PLATE 71. 
: _ Tram Tour through Cairns Cane Lands, Hambledon, North Queensland. 
? [Photo. by courtesy of “The Telegraph.” 
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Leaf Miner and Stem Borer of Tobacco in 
North Queensland. 


By D, O. ATHERTON, B.Se.Agr., Assistant Entomologist. 


(Continued from January, 1936.) 


LEAF MINER AND STEM BORER COMPARED. 


A UtHOUGH one species is known as the leaf miner and the other as 

the stem borer there is often a certain amount of leaf mining 
associated with stem borer activities, and,often some stem injury asso- 
ciated with the leaf miner. Thus, the colloquial names are only calcu- 
lated to emphasise the commoner method of attack by the species 
indicated, and not to specify the only way in which the host is damaged. 
The two are often found closely associated as pests of tobacco, and in 
the past some confusion has arisen as to whether more than one species 
was present (Taylor, 1917, and Edwards, 1929). 


This confusion in the records, together with the close association of 
the species in the crop, gave rise to some speculation as to the possible 
occurrence of inter-specific breeding. Accordingly several experiments 
designed to throw some light on the matter were conducted in the labora- 
tory. For the attempted crossing of the species one or more males of 
one species were segregated with a corresponding number of virgin 
females of the other species. The containers used for segregation con- 
sisted of large glass test tubes 8 inches in length and 14 inches in 
diameter. The containers were closed by a piece of muslin stretched — 
over the open end, and each tube contained a piece of cotton wool 
moistened with a sugar and water syrup. 


' Eges were laid by the females of both species, leaf miners laying 
within from 9 to 66 days after emergence and stem borers from four to 
forty-seven days after emergence. The number of eggs in all cases was 
less than usual for the mated moths of the species, the average for the 
leaf miners being twenty-five and for the stem borers seventy-five. All 
the eggs were infertile, and the resemblance in these particulars to 
isolated unmated females of either species will be apparent. No 
attempted mating was observed between males and females of the dif- — 
ferent species and from these observations there is no reason for 
supposing that crossing of the two species takes place in the field. — 


Leaf miner adults are similar to stem borers in many respects, 
though they differ in others equally striking. Both are about the same 
size, and agree in general conformation, though the distinctive colour 
of the wing and body scales facilitates specific recognition of undamaged 
specimens. Such moths in a collection containing both sexes of both 
species are readily classified into two groups, the grey colour of the leaf 
miners presenting a marked contrast to the coppery red-brown of the 
stem borers. Hyen when the moths in such a collection have lost most 
of their scales the male leaf miners are readily recognised by the ‘‘kilt’’ 
of hairs near the tip of the abdomen. Females of that species, and both 
Sexes of the stem borer are, however, indistinguishable one from another 
Once the wing scales have been lost. 
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The corresponding immature stages of the two species bear a super- 
ficial resemblance to one another, though more detailed observations 
reveal certain differences. A close examination of the eggs by the aid 
of a high-power lens shows that those of the stem borer are not quite 
so robust as those of the leaf miner. Eggs of the former are 479 + 23y 
long by 315 + 13y in diameter, and ties of the latter 481 + 33y 
by 349 + 164. Leaf minef eggs are broader in proportion to their 
length than those of the stem borer, and while they are oval in outline 
stem borer eggs are shaped more like a short cylinder with hemispheral 
ends. The reticulate markings on the chorion occur more constantly 
and generally in the stem borer. In the stem borer the colour is often 
a creamy yellow, but in the leaf miner it is generally pearly white or 

only slightly creamy. 


Newly hatched larvee of both species are similar in size and general 
conformation, but the head capsule and prothoracie plate of the stem 
borer may be lighter in colour than these parts in the leaf miner. 
These differences in colour become more pronounced as the larve 
approach maturity. The head of the stem borer larva varies from 
dark to light brown, but that of the other species is nearly always very 
dark brown or almost black. The prothoracie plate of the stem. borer 
may be distinctly marked and brown in colour, or it may be indistinctly 
delineated and only slightly different in colour from the rest of the body. 
The prothoracic plate of the leaf miner is always distinctly marked. 
Leaf miners may be light creamy yellow, but they usually have a 
dirty grey or pinkish tinge, and the latter may be so pronounced as to 
give an almost purplish appearance. Mature larve of the stem borer 
show very little colour variation, being invariably whitish or creamy 
yellow. Leaf miner larve are often longer in the body than stem 
borers, even when both are full grown, but the latter are usually more 
robust in build. 


There are only four larval instars in the leaf miner life cycle, but 
five in that of the stem borer. The latter insect seems to vary more 
widely from Dyar’s constant than does the former. Temperature studies 
in relation to life history show that the effective day-degree require- 
ments for the egg stage and for the pupal stage are similar in both 
species. For the completion of the larval stage, however, the stem 
borer requires that twice the number of effective day-degrees be experi- 
enced as are necessary for the leaf miner. The average requirements in 
effective day-degrees are here repeated for the various stages. 


TABLE 9 


TEMPERATURE AND DEVELOPMENT. 


EFFECTIVE DAY—DEGREES. 
Pest. 
Egg. Larva. Pupa. Total. 


 Leafminer .. .. ..| 118-11 | 351433 | 221420 | 690-436 
_ Stemborer .. ..  ..| 117-4 9 | 703481 | 230436 | 1050+ 95 


a 
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The similarity of the figures for the egg stage-and for the pupal 
stage of the two pests contrasts strikingly with the disparity of the two 
figures for the larval stage. The latter point is significant, as it means 
that under identical temperature conditions the leaf miner larva 
develops in half the time required for the completion of this stage in 
the stem borer. 


Pupation by the stem borer invariably oceurs within the host plant, 
and consequently the pupa is protected from outside agencies until the 
moth emerges. The leaf miner, on the other hand, pupates outside the 
plant, usually on the ground or in the debris at the base of the plant, 
but sometimes on the outside of the stem. 


Eggs of both species have been found on seedlings and small plants, 
and there is little doubt that they are also laid by both species on 
larger plants in the field. Both species oviposit on either leaf surface, 
on the stems, and, at least in seed-beds and in the laboratory, on the 
soil. The leaf miner very definitely prefers the soil for oviposition, but 
the stem borer just as strongly favours the plants. 


The newly emerged larve of both species often wander about on 
the plant for some time before entering a leaf, and both reject the 
epidermis when eating their way into the mesophyll. While the leaf 
miner habitually mines large blotches in the leaves the stem borer never 
excavates leaf mines of any size. The typical leaf mining of one species 
may be readily distinguished from that of the other. The leaf miner 
may desert one leaf and attack another, but the stem borer apparently 
invariably remains inside the plant once it has entered, though in the 
laboratory immature larve were successfully transferred from one leaf 
to another. Stem injury by the leaf miner in older plants is always 
confined to the cortex immediately under the epidermis, but the stem 
borer habitually penetrates through the vascular cylinder into the pith. 


30th species may cause serious losses in seed-beds. The presence 
of the leaf miner is always obvious, but the presence of the stem borer 
may not be apparent until after the plant has been set out in the field 
and the typical gall develops. Hither species may destroy all the 
seedlings in affected beds, but as a rule numbers of the plants escape 
serious attack. In the field, also, total destruction of the crop may 
result from severe attacks by the leaf miner or both species acting 
simultaneously, but sueh spectacular losses are not general. Stem borer 
alone is seldom responsible for the destruction of a whole crop. With 
either pest the critical stage in the field occurs during the period of 
suspended growth immediately after transplanting, and if the crop 
survives this interval disastrous losses seldom occur. 


The species respond quite differently to the stimulus of light in the 
laboratory, for while handling moths during the life history studies it 
was found that both sexes of the leaf miner were positively photo- 
tropic, whereas most stem borers gave a negative response to this 
stimulus. 


The leaf miner generally lives longer than the stem borer when 
maintained in similar surroundings under identical conditions of tem- 
perature and humidity. In one comprehensive series under observation 
in the laboratory leaf miner moths lived up to sixty days, the average’ 
being thirty-eight days, while stem borers lived only twenty-one days 
at the most, the average being eighteen days. 


242 QUEENSLAND AGRICULTURAL JOURNAL. [1 Mar., 1936. 


The stem borer is more fecund than the leaf miner, the average 
oviposition of mated females in one series being 238 and 65, respectively. 
Parthenogenesis has been recorded in the leaf miner previously 
(Pickard, 1913), but was not observed in North Queensland, though 
there were indications of its occurrence in the stem borer. 


NATURAL ENEMIES. 


The early studies of the bionomics of these pests indicated that the 
use of artificial control measures might prove economically unsound or 
quite impracticable. It was therefore considered advisable that the 
status of insect enemies be investigated. The importance of these bene- 
ficial species, particularly those that are parasitic, is apparently quite 
different in the two pests under discussion, and the following notes 
abstracted from ‘‘The Review of Applied Entomology’’ indicate the 
position. 


Only one insect enemy, namely, an egg parasite, has been recorded 
elsewhere for the stem borer, whereas two egg parasites, numerous larval 
and pupal parasites, and several larval predators, have been recorded for 
the leaf miner. 


The egg parasite of the stem borer is Chelonus bussyi Vier. 
(Keuchenius, 1915, and Fulmek, 1923). 


The species regarded as probable egg parasites of the leaf miner 
are Polynema striaticorne Gir. and Phamurus sp. (Underhill, 1926). 
Those definitely recorded as larval or pupal parasites of the same pest 
are Chelonus sp. (Edwards, 1929), C. blackburni Cam. (Fullaway, 
1914, and Morgan and Crumb, 1914), C. phthorimaeae Gahan (Poos 
and Peters, 1927, and Graf, 1917), C. shoshoneanorum Vier. (Graf, 
1917), Chelonella curvimaculata Cam. (Wilkinson, 1932), Campoplex 
(Omorgus) phthorimaeae Cush. (Poos and Peters, 1927, Underhill, 
1026, Graf, 1917, Schlupp, 1917, and Cushman, 1915), C. ferrugineipes 
Ashm. (Poos and Peters, 1927, and Underhill, 1926), Microbracon 
gelechiae Ashm. (Habrobracon johansemi Vier.) (Poos and Peters, 1927, 
Underhill, 1926, Wilkinson, 1926, Trouvelot, 1922 and 1924, Sagot- 
Lesage, 1928, Newman, 1922, and Graf, 1917). Limnerium blackburm 
(Fullaway, 1914), ZL. polynesiale Cam. (Morgan and Crumb, 1914), 
Bassus gibbosus Say (Poos and Peters, 1927, Underhill, 1926, and Graf, 
1917), Apanteles sp. (Graf, 1917), A. scutellaris Mues. (Muesback, 
1920), A. carpatus Say (Underhill, 1926), Microgaster sp. (Graf, 1917), 
M. phthorimaeae Mues. (Muesback, 1922), Zagrammosoma flavolineatum 
Cwfd. (Graf, 1917), Nepetra benevola var. fuscifemora Cush. (Graf, 
1917), Ephialtes aequalis Prov. (Underhill, 1926), Hormius pallidipes 
Ashm., Orgillus mellipes Say, Meteorus vulgaris Cress., Cardiochiles 
explorator Say and Angitia sp. (Poos and Peters, 1927), Hulimneria 
stellenboschensis Cam. (Edwards, 1929, and Wilkinson, 1929), Habro- 
cytus cerealellae Ashm. (Flanders, 1930), Pimpla (Itoplectis) con- 
quisitor Say (Underhill, 1926), Dibrachys clisiocampae Fitch. (Graf, 
1917), Sympiesis stigmatipenmis Gir. (Poos and Peters, 1927, and Graf, 
1917), and Pediculoides ventricosus Newp. (Trouvelot, 1924 and 
Ghesquiere, 1923). Other species recorded as doubtful parasites are 
Anaphes spp. and Zele melleus Cress. (Underhill, 1926) and unidentified 
hymenopterous parasites are also recorded (Jack, 1929, Edwards, 1929, 
and Spencer and Strong, 1925). 


—_—e 
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The predators on leaf miner larve include the hemiptera Podisus 
maculiventris Say (spinosus Dall.) and Lyctocoris campestris F., and 
the ants Formica fusca subsericea Say, Lasius niger americanus Emery 
(Underhill, 1926), and Pheidole pallidula (Trouvelot, 1924), and two 
Syrphid flies Syrphus novae-zealandiae and Melanostoma fasciatum 
(Miller, 1918). 


Only four of the species mentioned appear to be of any real 
importance in the control of P. operculella. The most valuable of these 
is probably Microbracon gelechiae Ashm. (Habrobracon johanseni Vier.). 
This species was introduced from America into France (Trouvelot, 
1921), where it has reduced the percentage of infested potatoes (Sagot- 
Lesage, 1923). ‘‘This species develops rapidly (in twelve days during 
the summer), while the period of oviposition is extensive (thirty days 
in summer), one female laying an average of 200 eggs; and its destruc- 
tive action on P. operculella is considerable, the larve being used by 
the Braconid both for food and for oviposition purposes.’’ (Trouvelot, 
1924.) : 


In some localities in South Africa as many as 50 per cent. of the 
larvee in the leaves of potatoes were found to be parasitised by Campo- 
plex (Omorgus) phthorimacae Cush. (Schlupp, 1917), while another 
species of this genus, C. ferrugineipes, may be the most important para- 
site of P. operculella in the United States during certain parts of the 
season (Poos and Peters, 1927, and Underhill, 1926). ; 


The fourth important species, Hulimneria stellenboschensis may 
parasitise as many as 46 per cent. of the larve in some localities 
(Edwards, 1929). 


Some of the other species of larval parasites may be of value at 
times in certain localities. — 


No parasite of either leaf miner or stem borer has been recorded 
specifically in Australia, though unidentified parasites and diseases of 
leaf miner pups have been noted in Victoria (French, 1913). An 
attempt to introduce Microbracon gelechiae into Western Australia 
from California was unsuccessful, as the wasps died in transit (Newman, 
1922). 


During the course of the present studies some very interesting — 
information respecting the status of natural enemies in North Queens- 
land has been obtained. Natural enemies of both species have been 
observed, but the status of larval parasites is apparently very different 
from that obtaining in other countries. In North Queensland, although 
large numbers of leaf miner moths have been bred from field material, 
only one larval parasite has yet been discovered. Larve of the stem 
borer appear to be free of all parasites in other countries, yet in North 
Queensland three species of Braconid wasps have been bred from the 
larvee of this pest. The commonest thereof is the species which para- 
sitises the leaf miner. None have as yet been specifically identified, but 
one or another, if not all three, occur in several widely separated dis- 
triets, including Bowen, Hervey’s Range, Mareeba and Mount Garnet. 
The predatory mite Pediculoides ventricosus, has been found breeding 
on immature stages of the stem borer, particularly in the Bowen district, — 
but is of negligible importance as a natural control. b 
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Several predators operate on the leaf miner in the Mareeba and 
surrounding districts. These include Sphecoid wasps, the larva of a 
Staphlinid beetle, a Pentatomid bug, and the Reduviid Pristhesancus 
papuensis Stal. 


ARTIFICIAL CONTROL. 


Before considering artificial control measures in detail it is 
advisable to recapitulate some of the information already recorded. 


Flight in both species is more or less restricted to certain times 
of the day. The first flight occurs soon after sunrise, and continues 
for nearly two hours, while a second flight begins at dusk and continues 
for three or four hours. During the intervening hours of daylight the 
moths are inactive. Adult females sometimes laid fertile eggs before 
feeding in the laboratory, but usually feeding preceded oviposition. 
Leaf miner moths are positively phototropic, but stem borer moths are 
not. . 


Both species can breed in the stems of mature plants, the leaf 
miner outside and the stem borer inside the vascular cylinder. As long 
as the stalk retains its green colour the leaf miner is able to continue 
breeding, but the stem borer has an even better chance of survival, and 
live pup of this pest have been taken in stems kept in the laboratory 
for five weeks after the plants had been uprooted in the field. The 
larvee of the stem borer, after entering the plant, remain under cover 
until they emerge as adults. Leaf miner larve are inaccessible as long 
as they occupy mines, but they sometimes leave one leaf and enter 
another, thrusting aside and rejecting the epidermis when doing so. 


The egg stage of both species occupies not longer than four or five 
days in summer. The eggs of the stem borer are laid on the plant and 
those of the leaf miner on the soil or plant. 


Control of Adults. 


The flight habits of the pests led to the investigation of a seed-bed 
modification aimed at their exclusion from the young plants. A second 
line of investigation was suggested by the fact that the adults often 
feed in the laboratory before oviposition begins, and it is therefore 
likely that they do so in the field also, consequently there was the possi- 
bility that gravid moths might be trapped by fluid baits in the field. 


Furthermore, although stem borers are not attracted to lights, leaf 
miner moths are, and the possibility of their control by light trapping 
during the ovipositional flight was accordingly also thought worthy of 
investigation. 


Seed-bed Modification. 


Moths were excluded by careful attention to the borders of seed- 
beds and the provision of end flaps on the usual storm covers, and it 
was demonstrated that if the moth-proof covers were not removed 
between the hours of 5 p.m. and 9 a.m. seed-beds remained free of 
infestation. : 


This technique has one serious defect in that it favours the develop- 
ment of blue mould. Thus it is unlikely to be employed extensively 
during a moist season in which the disedse is prevalent. 


a 
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Fluid Baits. 


These have been used with some success for the control of other 
small moths, but the available literature lacks any discussion of this 
method for the control of Phthorimaea spp. Therefore, when formu- 
lating fluid baits for use against leaf miner and stem borer the require- 
ments for various other species were considered. Among these were 
the oriental peach moth, Cydia (Laspeyresia) molesta Busk. and the 
codling moth, Cydia pomonella L. (Fowler, 1927, Yothers, 1927, &«., 
and Petersen, 1925, &c.). 


Experiments with two series of fluid bait pails were initiated 
during the autumn of 1933. Series A comprised pails of a molasses and 
water syrup, and series B pails of honey and water’ syrups. 'The 
molasses was diluted with water to make a 10 per cent. syrup, and 
either sodium arsenite or sodium benzoate was added to certain of the 
pails to prevent the development of yeasts and moulds. The honey 
was diluted with water to two different strengths of syrup, one contain- 
ing 10 per cent. honey and the other 20 per cent. honey. Preservatives 
similar to those in series A were used and added to some of the honey 
pails. Further details of the fluid baits used in each pail will be found 
in Table 10. 

TABLE 10. 


Fuuin Barts ror ControL or THE Lear MINER AND THE STEM Borer (}-GALLON 
or Fruip PER Patz). 


Pails: | ‘ Syrup. Preservative Added. Ant : 
Al -- | 10 per cent. molasses in water. . a3 9 
A2 - ditto .. — met ot: 22 
A3 vs ditto ... ...  .. | Wire cover with }-in. mesh ..| 24 
A4 Ne ditto 4. uA ah ditto ot Seip, ati 
A5 an ditto... 4 .. | Sodium arsenite 402. per gall.| 20 
A6 te ditto .. 51 55 ditto 4 0z. per gall.| 4 
AT by, ditto... 28 ra. ditto 1 oz. per gall.| 3 
A8 Bh ditto °:. au ve ditto 1 oz. per gall.| 19 
AQ A ditto .. he .. | Sodium benzoate—4 oz. per gall} 31 
PALS aaa rs CICLO ay lean te a ditto 4 0z. per gall.) 32 
bbws ditto .. Ha te ditto 1 oz. per gall.| 20 
PUBS 5 ditto .. tia) bc ditto 1 oz. per gall.) 16 
Bl -. | 10 per cent. honey in water .. +e 41 
B2 3 ditto .. de .. | Wire cover with }-in. mesh ..|] 15 
B38 oe ditto .. a -. | Sodium arsenite—}-oz. per gall.) 4 
B4 Sc ditto- .. ab an ditto 1 oz. per gall.| 0 
B5 wn ditto... 2) .. | Sodium benzoate—} oz. per gall.| 8 
B6 oe ditto .. 41 on ditto 1 oz. per gall.| 25 
B7 .. | 20 percent. honey in water .. 3h 6 
B8 a ditto .. ae .. | Wire cover with }-in. mesh ..| 10 
B9 at ditto .. We -. | Sodium arsenite—} oz. per gall.| 7 
BLO ame ditto” =. abs is, ditto loz. per gall) 8 
Blaser ditto =. ati .. | Sodium benzoate—4 oz. per gall.| 19 
5 | Oars ditto .. ne Ae ditto 1 oz. per gall. 20 


Containers for the fluid baits consisted of half kerosene tins, and 
thus had a capacity of 2 gallons and an evaporating surface of approxi- 
mately 80 square inches. These containers are referred to as bait pails. 
The pails were coated inside with paraffin wax to prevent corrosion and 
Subsequent interference with the composition of the baits. Hach tin 
Was marked to show the space occupied by half a gallon of fluid and 
thus facilitate the addition of water lost by evaporation. Twenty-four 
pails were used, there being twelve in each series. In view of the 
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possibility of large moths interfering with the records of such small 
species as the Phthorimaeas certain of the pails were covered with 
wire-netting of half-inch mesh to exclude the former. 

The trial of these fluid baits was conducted near the Barron River 
on a farm heavily infested by leaf miner. Two acres of late-planted 
seedlings had been destroyed by that pest prior to the inception of 
the experiment, and the field used contained about 4 or 5 acres of 
maturing tobacco adjacent to these 2 acres, Leaf miner moths were 
very numerous during the trial and stem borer moths were also present, 
though not so plentiful as the other species. : 

The pails were placed 1 chain apart each way, and the catch counted 
every morning from 1st to 14th May. Observations were then discon- 
tinued, as none of the fluids showed any promise of developing sufficient 
attractiveness to warrant the collection of further data. The weather 
Far was fine for the trial, and although several slight falls of rain were 
-__ recorded the total was less than 1 inch. It was intended to separate all 
the locally important pests of tobacco when recording the moths collected 
from the pails, but the results were so disappointing that the details are 
searcely worth recording. : 

During the period of observation the following numbers of moths 
of the pests indicated comprised the whole catch of economic species :— 
Corn ear worm, Heliothis obsoleta F'., 2; green loopers, Plusia argenti- 
fera Guen. and P. chalcites Esper., nil; cluster caterpillar, Prodenia 
litura F., 1; leaf miner, 378; and stem borer, 11. Of the leaf miners 215, 
or 57 per cent., were taken in the pails containing molasses baits, and 

- 163, or 43 per cent., in the honey baits. The total catch of leaf miners 
for each day is presented in Table 11, and the total leaf miners trapped 
in each pail is given in Table 10. The total catch of leaf miners repre- 

sents an average of little more than one moth daily in each pail, the 
average in the best individual pail being just under three moths daily. 
As these pails were in a very heavily infested field where the moths were 
numerous, satisfactory control by fluid baits seems quite unlikely. 
TABLE 11. 
Frur Barrs ror Conrrob or tHE Luar Miner AND THE STEM Borer. 


Day or CAToH (MAY, 1933). | malta 
Type of Fluid Bait. pete Aa" 


ays). 


Water and molasses— 
10 per cent. (12 pails) 


Water and honey— 
10 per cent. (6 pails). . 


_ Water and honey— 
20 per cent. (6 pails). . 


All pails .. 


cy a a eB 

However, before condemning the fluid baits altogether, two were 
- given an additional trial. These were, respectively, the best baits from 
each of the two series and pails of both were placed on the ground in © 
a small patch of potatoes. Leaf miner adults were so numerous in this 
‘area that hundreds were disturbed on agitating the foliage of a few 
plants. The pails were left in position for ten days, and the total leaf 
puner catch in this period was fourteen in one pail and sixteen in the 
other. bis 
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These trials are sufficiently convincing to show that none of the 
mixtures used can be considered useful for the control of leaf miner 
or stem borer. Their failure in a densely populated area leaves little 
room for hope that any of them could prove commercially successful, 
even with further modification. 


, Light Traps. 

That the leaf miner moth is attracted to lights has been well known 
for many years. Over forty years ago control recommendations based on 
the use of light traps were advanced (Kirk, 1894) and since then similar 
measures have frequently been advocated (Van der Goot, 1924, and 
others). Unfortunately, none of these authors record the numbers of 
moths trapped, neither do they publish estimates of the reduction in 
moth population nor of the expense involved. The collection of data 
on these and other aspects of the question was therefore considered 
advisable. 

Experiments with light traps were pursued concurrently with the 
trials outlined in the preceding section, acetylene lamps being used as 
the source of light. These lamps are inexpensive, easily transported, 
give a bright light, and the required calcium carbide is easily procured. 
The particular type of lamp used burned from four to six hours on the 
one charging, and the flame was about 15 inches above the base. As 
the evening flight of the moths ceases at about 10 p.m. the lights were 
burned only from dusk, or 6.30 p.m., for roughly four hours. It was 
found that the lamps employed in the investigation needed about 4 lb. — 


of calcium carbide per night for the four hours. Thus, four lamps — Be 


were operated every night for a week at a cost of about 5s. for carbide. 


The following four types of traps were tested:—(a) A tray of 
water 3 feet square placed on the ground with the lamp standing in the 
centre. (b) Similar to the former, but, in addition, the water in the 
tray was covered with a kerosene film. (c) Two concentric cylinders 
of 4-inch mesh wire-netting 3 feet long and 14 and 24 feet in diameter, 
respectively. The cylinders were smeared with tanglefoot and placed 
on the ground with their axes coincident and vertical. The light was 
then placed in the centre. (d) A single cylinder of cellophane covered 
wire-netting, the cellophane being smeared with tanglefoot. The 
cylinder was 3 feet long and 1 foot in diameter, with the light again 
centrally placed. 


Unfortunately the kerosene evaporated from the surface of the | 


water in trap (b) soon after the first day, and thus the final results 
from this trap are comparable with those from trap (a). . 
TABLE 12. 
Ligut Traps ror Controu or THE Lear Miner. 
(Average daily catch per single light). 


: LEAF MINER. STEM BORER. 
Light Modification. face Se a ERE HS Mee att * pein 
99 sie 29 33 
a 50 115 1 169 
b 54 175 1 233. 
c 16 35 51 
d 24 54 78 
Average .. “8 36 95 05 |- 133 
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The lights were all placed in a plot of tobacco which had been 
planted late and thereafter practically destroyed by the leaf miner. 
The adults of this pest were numerous and easily disturbed during the 
day, and stem borer moths were also present. Traps (a) and (b) 
were operated over a longer period than were (c) and (d). The average 
nightly catch for each type is presented in Table 12, both sexes and 
species being differentiated. The greatest number of moths caught by 
any one trap on any one night was 361 at (b) on the third night after 
it was placed out. Of these only 79, or barely 22 per cent., were female 
leaf miners, 276, or about 76 per cent., being male leaf miners. Only 
about 2 per cent. were stem borers, but they were all females. A 
duplicate of trap (a) was operated in the small heavily-infested patch 

of potatoes mentioned in discussing fluid baits. A conservative estimate 
of the adult population in this area would be many thousands per square 
chain, yet the average leaf miner catch per night was only 124, nearly 
70 per cent. of these being males. 


The area on which the four types of trap were compared was 
bounded on the north by virgin country for several hundred yards. It 
was decided to use this area to ascertain whether the moths could be 
attracted to lights over any considerable distance from the infested 
field. The type (a) trap was used and placed on successive nights at 
distances of 60, 40, and 20 yards, respectively, from the fence of the 
“infested field. No stem borers were taken at any of these points, but 
the leaf miners recorded were as follows:—At 60 yards 2 females and 

1 male, at 40 yards 3 females and 1 male, and at 20 yards 5 females 
and | male. F 


Several interesting conclusions emerge from these trials. Leaf 
miner and stem borer moths are not effectively attracted to lights from 
infested fields over distances greater than a chain. Adult leaf miner 
moths can be destroyed by light traps, but the small numbers taken in a 
_ huge population indicate that light traps cannot be expected to give 
economic control. In view of the negatively phototropic response shown 
_ by the stem borer moths as described in the life history notes, it is not 


surprising that very few individuals of this species were taken at the 
lights. rie 


[TO BE CONTINUED. ] 


MILKING AS AN ART. | 


1 Milking might be defined as an art, inasmuch as some persons are more fitted 
- temperamentally for the work. A person who is rough in his manner and irritable 
‘in temper can never establish the sympathy between the cow and the milker that is 
necessary for good results. The milk yield is adversely affected by rough treatment, 
and the capacity of production over the lactation period is reduced accordingly. 
Good herdmasters are very careful in the selection of milkers, and will not employ 
persons who are manifestly bad-tempered or even who profess a dislike for the work. 
The secretion of milk entails the expenditure of a large amount of nervous energy 
on the part of the cow. Noise or disturbance, ill handling of cows, roughness 
in the work, and even spasmodic or intermittent application all tend to check the 
flow of milk. In the course of a few days decline in production is evident. The 
system of recording the weight of milk at each milking is an excellent one, and well 
worth the amount of time the recording occupies. A careful herdmaster will be 
‘quick to note any decline in production, and will want to find the reason for it. 
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Ergotism in Dairy Cattle. 


By J. C. J, MAUNDER, B.V.Se. (Dairy Branch). 


In view of a sickness, somewhat resembling staggers, which may result in 

dairy cattle after feeding on paspalum the seeds of which are affected by Ergot 
| fungus, the Minister for Agriculture, Mr. Frank W. Bulcock, has made available 

the following notes, prepared by Mr. Maunder, of the Veterinary Staff of the 
Dairy Branch. ‘ 

This disease in paspalum, which is widespread, is recognised easily. by the 
jelly-like substance which adheres to the seed spray and becomes very sticky as 
at develops. 

Dairymen are advised to study these notes carefully and app’y the treatment 
described as soon as the first symptoms appear in their herd, as the treatment is 
more effective in the early stages. 


THE ingestion of paspalum, affected with the fungus Ergot, is 

injurious to the health of dairy cattle, and the following brief notes 
on the condition will enable stockowners to recognise the disease in its 
early stage, and to adopt effective curative treatment. 


The active principles of Ergot act on the nervous system and 
produce characteristic symptoms and lesions. 


“a Tt will be noticed that milk production suddenly drops, the affected 

cow loses condition rapidly, and though it will move about and graze 
to a certain extent, its movements are those of a sick beast, reluctant to 
move. There is some disturbance of the digestive system, usually 
impaction, though sometimes scouring may be present. No marked fever 
is manifested, temperature, pulse and respiration remaining about 
normal. 


_ Typical lesions are noted on the muzzle and the teats, where it will 
be noticed that the skin becomes reddened and sensitive, sore teats and 
irritation at milking being particularly noticeable. As the condition 
-_- progresses, the skin of the teats and muzzle may crack and eventually 
peel off, leaving a raw exposed surface. 


i : é A bi-lateral nasal mucous discharge is usually present, and may 
‘be combined with excess lachrymation and/or mucous discharge from 
one or both eyes. 


__ Locomotion may sometimes be disturbed manifested by a staggering 
gait behind or stiff in front. Muscular twitchings or shivering may 
- sometimes be observed. 


_ Treatment. 
4 Treatment must be applied in early stages if loss of milk production 
2 is to be avoided. 
The first warning may be simply a drop in milk, sore teats with no 
other disturbance, or any one of the set of symptoms described. 


Drench at once as follows:—Epsom salts 1 lb., ginger 14 oz. 
Dissolved in water and given as a drench. 


Should response be poor, a tonic mixture or tonic powders could 
‘be supplied, but it would appear that these are seldom necessary. 
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Tome Powder.— 


Ferri Sulph. Exsie. wy A: ie .. 2 drachms 
P. Nux Vom. - xy ai a: .. 1 drachm 
Mag. Sulph. s a a Bh 5 2A ays 

P. Gentian 38 Ne oti Se times rachis 


Give one powder night and morning in treacle. Six powders should 
suffice, 


Vaseline or any ointment should be applied to the sore teats. 


Treatment is entirely symptomatic, no specific treatment being 
known. 

Prognosis. : 

In cases that are treated promptly, return to normal health is rapid 
and occurs within two to three days. Where treatment has been 
delayed, or in severe cases, the animal may be sick for two to three 
weeks, and will not return to full milk supply in the current lactation 
period. ; 

Though several outbreaks of the disease have been reported from 
infested paspalum areas, no mortalities have been definitely reported, 
and it may be assumed that mortality rate is low. 


Contrary to popular belief, abortion is an uncommon complication. 


Prevention. 


Where practicable, mow and burn the affected grass, arrange to 
graze on fodder crops during the dangerous stage (late summer and 
early autumn), and adopt any reasonable measures to prevent ingestion 
of the infected material. 

It is realised that in most cases little can be done to prevent inges- 
tion of the infected material, and in prevention the farmer must adopt 
those measures within his power, dictated by an active and original 
mind, © 


ig 3 ————E———— 


FOR HEATING WATER. 


Take an empty oil drum and at one end cut a good large hole for a doorway, 
as shown. Get two j-inch pipes, and run through the centre of the drum from end 


FIREPLACE 


PLATE 73. 


to end, placing them about 6 inches apart. Next cut three square holes in the top 
of the drum to allow the buckets to come down and rest on the pipes. A good fire 
can then be placed beneath the buckets of water, which will rapidly come to the boil. 


i1 ; 
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Value of Legumes in Mixed Pastures. 


By C. W. WINDERS, B.Se.Agr., Assistant (Agronomy), Agricultural Branch. 


Mixed Pastures Provide Better Feed and More of It, 


Most dairy farmers and stock raisers to-day speak familiarly 
enough of ‘‘balanced rations’’ and are quite ready to apply the 
principles of scientific feeding of animals when hand-feeding has to be 
resorted to in times of pasture scarcity. They understand that the 
major portion of the ration should consist of carbohydrates (energy- 
producing and fat-forming materials) and proteins (essential to tissue- 
building, to wool growth, &¢.) in proportions which will vary with the 
class of stock fed and the purpose of feeding, but when the stock are 
foraging for a ration on the pasture areas little thought is given at times 
to the nutrient requirements of the animals. It is true that on many 
dairy farms the value of grazing lucerne paddocks to provide a protein- 
rich supplement to the ordinary carbohydrate-rich grass pastures is 
realised, but in the majority of cases the lucerne areas are utilised for 
cash-cropping purposes, and their grazing value is a secondary 
consideration to the farmer. 


The factor of high protein content which distinguishes lucerne from 
the ordinary pasture grasses in the stage at which they are usually 
grazed is shared by a large number of similar plants belonging to the 
family of legumes. Included in this family are lucerne, clovers, 
trefoils, vetches, cowpeas, numerous native plants, &., and the occur- 
rence of a fair proportion of palatable legumes in a pasture will mean . 
that the pasture is supplying a ration well provided, with both proteins 
and carbohydrates. Further, most of the legumes possess a higher pro- 
portion of useful minerals than the grasses, and this enhances the 
feeding value of the pasture as a whole. 


It has been found that the productivity of a grass growing in 
association with a legume is higher than that of the same grass growing 
in a pure stand, so that mixed pastures of a grass and, a legume, in 
addition to having a higher feeding value than single-type pastures, 
may he expected to yield more heavily than pure grass pastures. 


What is the Secret? 


The explanation of the higher protein content of legumes and of 
their effect on grasses growing in association with them lies in the little 
growths or nodules which are found on the roots of leguminous plants. 
Within these nodules occur bacteria which have the power, not possessed 
by flowering plants, of collecting nitrogen from the air and transform- 
ing it into a nutrient form. Portion of this transformed nitrogen is 
taken up by the leguminous plant and built up into proteins, and 
Portion is transferred to grasses and other non-legumes growing with 
the legumes. ‘The effect of this supply of nitrogen fertilizing material 
On grasses is to keep them. in a condition of high production (provided 
other nutrient materials, such as phosphates and potash, are present in 
the soil in ample quantities), and so the decline in productivity of a 
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pure grass pasture due to rapid depletion of nutrient nitrogen in the 
soil may be arrested to some extent by incorporating in the pasture a 
legume which will build up the supply of nutrient nitrogen in the soil 
by liberating nitrogen taken from the air and changed into useful 
nitrogen compounds by the nodule bacteria. Occasionally it is found 
that lucerne and other legumes when planted on fertile new land in 
apparently suitable districts do not thrive, and examination shows that 
the nodules are absent from the roots. In such cases it is necessary 
to add the requisite bacteria to the seed before sowing, and cultures 
of these bacteria are prepared for seed inoculation purposes in most 
States. 


Whenever Practicable Include Legumes in Pasture Sowings. 


Though the number of species of legumes which will thrive in | 
Queensland under intensive grazing conditions is not great, the range is 
' sufficient to provide a legume for \inclusion in most pasture mixtures. 
Many of our summer pasture grasses make too vigorous a growth during 
the flush period to allow of the extensive development of legumes in 
association with them, but if only a small proportion of legumes can be 
maintained in the pasture that proportion is still worth while. The 
legumes which are available for sowing in pasture mixtures have been 
described by the writer in a previous article (‘‘Sown Pastures for 
Queensland’’: this Journal, November, 1935), and the chief ones are 
listed hereunder :— 


Summer-growing legumes—Lucerne, Lespedezas, Townsville 
lucerne. . 


Winter and Spring-growing legumes—Lucerne, White Clover, 
Red Clover, Burr Trefoil, English Trefoil, Cluster Clover. 


Lucerne is the most generally useful of the pasture legumes. It 
does particularly well in association with most of the winter pasture 
grasses, including Phalaris tuberosa, Prairie grasses, and Wimmera 
Rye-grass, and if conditions are suited to it at the time of germination 
and the pasture is well managed, it will establish and thrive in con- 
junction with Rhodes grass. Both paspalum and kikuyu grass are 
apparently too aggressive to permit lucerne to thrive in their pastures. 


The Lespedezas or Japanese clovers are established in a few areas 
of paspalum and native pastures on the lower North Coast, and are 
worthy of sowing in pasture mixtures on the coast south of 
Rockhampton and on the Atherton Tableland. 


Throughout the wet tropical coast, Townsville lucerne is the most 
useful legume for inclusion in pastures on scrub soils. 


White clover is suitable only for southern coastal conditions and 
for the Atherton Tableand, where it blends well with paspalum. Red 
clover also mixes with paspalum, and both red and white clovers are 
valuable in winter pasture mixtures. The trefoils are best suited to the 
Darling Downs and to volcanic soils in the Burnett, Lockyer, and 
_ Fassifern. Cluster clover is a very hardy species, and a small amount 


_ should be included in pasture mixtures in areas with a poor winter 
vainfall. 
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Queensland Weeds. 


By C. T. WHITE, Government Botanist: 


TRIDAX DAISY OR TRIDAX. 
(Tridax procumbens, Family Compositae.) 

Description —aA coarse herb spreading several feet and rooting at 
the nodes. Stems and leaves rough to the touch from being covered with 
rather scattered hairs. Leaves opposite, mostly about 14 inches long 
and about half as wide in the broadest part, dark green above, paler 
beneath, edges deeply cut or toothed. Flowering stems terminal arising 
from forks in the branches, at first short but lengthening out later, yien 
in full flower or seed from 9 inches to a foot in length. “Blower”? 
re-flower head 4 inch across, composed of a single series (about 7) of 
ray-florets, outside pale lemon-yellow cut into three teeth at the top 
and numerous darker yellow dise florets in the centre, the whole sur- 
rounded on the outside by several green, hairy, involucral bracts, simu- 
lating a calyx. ‘‘Seeds,’’ achenes one line long, covered with long, 
white, silky hairs and surmounted by a ring of plumose hairs (the 
pappus) about twice as long as the seed itself. 

Distribution—A. native of Tropical America now naturalised in 
many warm countries. It was first noticed in Queensland near Towns- 
ville, but is now widely spread along the coast as far south as Brisbane. 


Botanical Name.—Tridax, from the Greek, meaning cut into three, 
in allusion to the ends of the ray-florets; procumbens, Latin, meaning 
leaning forward, referring to the procumbent stems. 


Common Name.—Though an abundant weed, I have not heard a 
common name given to it. The generic one Tridax is short enough for 
general usage. 

Properties—The plant is not known to possess any harmful pro- 
perties. One grazier informed me that horses were very fond of it, and 
eat it ravenously. Personally, I have not noticed stock eat it to any 
extent, though in some areas I have seen cattle citing it on a face along 
with other grasses and herbage. 

Eradication —The weed does not seem to call for any special method 
of treatment. Where difficult to eradicate the ordinary methods of 
chipping and cultivating. It would probably quickly succumb to weak 
arsenical and other weed sprays. 

Botanical Reference.—Tridax DR COUIG ory Linnaeus, Species Plan- 

tarum, 900. 


WHAT THE YELLOW WRAPPER MEANS. 
If your Journal is enclosed in a yellow wrapper, it is an indication 
that your subscription has expired. 


Kindly renew your subscription without delay. Write your full 
name plainly, preferably in block letters. PLEASE USE THE ORDER ~ 


FORM, which will be found on the last page of each issue. 


Address your subscription to the Under Secretary, Department of 
Agriculture and Stock, Brisbane. 
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KNOTS AND HITCHES. 


In handling stock and farm produce the necessity for a knowledge of suitable 
knots or hitches often arises. ; 


Square Knot. 


One of the most common, and probably one that is used most often, is the 
square knot. It is easy to tie, and yet a great many people have difficulty with it. 
To tie it take your rope or cord and tie an ordinary right-hand overhand knot, and 
follow this with the left-hand form of the same knot. 


Granny Knot. 
; The square knot is a good one to use when tying two ropes together, but do 
not get it mixed with the granny knot. This is the ordinary hard knot. It slips 
easily unless very tightly tied, and then it is hard to untie. 


Weaver’s Knot. 


The weayer’s knot is another one you can use for tying two ropes or straps 
together. It is easily untied, and never draws tight. If you are driving a four- 
horse team it comes in handy when you have to tie the lines together. Study 
illustration, and with a little practice you will find it easy. 


Figure Eight Knot. 


The figure eight knot is often used at the end of a rope to keep the strands from 
untwisting or to prevent the rope from slipping through a hole or pulley, 


| Puate 79, 
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Sheepshank Knot. 


Did you ever want to haul something with a rope, and, after the team was 
hitched on, find the rope too long? The sheepshank will help you out of just such 
a difficulty. It can be tied in a minute, unties easily, and will hold as long as the 
rope is tight. To keep is from untying when the rope is loosened fasten the loops 
to the main part of the rope. 


Bowline Knot. 
Probably one of the most useful knots of all is the bowline. You often want 
a loop that will not slip or pull, and the bowline knot is the easiest way to tie it. 
If you have not a neck-strap or halter for the horse a rope will do for the time 
being if you can tie a bowline. Illustration shows you how. 


b 
, Blackwall Hitch. © 
The blackwall hitch is the simplest of all hitches to make. It does not look 
very safe, but it naa is so long as there is a steady pull on the rope. A big 
a 


advantage is that a shake of the rope loosens it. It sometimes comes in handy 
when descending from a tree or other high place, © a aig 


PLATE 80. 
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Half-hitch. 

_ The half-hitch is another good temporary fastening. So long as there is a 
fairly steady pull it will hold, and like the blackwall hitch, it is easily loosened. 
It is simply a loop around the standing part with the short end of the rope 
pinched beneath the loop, 


Half and Timber Hitches, 

The timber hitch is more secure, and, as the name suggests, it is often 
used in hauling logs or timbers. It is really very much like the half-hitch, except 
that the short end is wrapped around part of the loop one or more times instead of 
simply being pinched under it. The combination of these two hitches is much more 
secure than either one alone, and sometimes you will have use for it. It comes in 
handy if you have to lift long timbers or pipes out of a well, for instance, where 
there is a straight pull. Illustration shows the combination. 


REN ton 


i 
| Ne 


Clove Hitch. 
The clove hitch is a much-used temporary fastening for boats, or even for 
hauling timbers, although it is less secure than the combination just mentioned, It 
_ can be made by having two half-hitches opposite each other and dropping the loops 


_. thus formed over the end of the timber or post. 


PLATE 81, 
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CONSIGNMENT OF COTTON. 
By W. G., WELLS, Director of Cotton Culture. 


‘THE cotton areas of Queensland are mostly situated at some consider- 

able distance from the ginneries, which are placed at the coastal. 
centres of Rockhampton, Gladstone, and Brisbane, in order to be 
‘centrally located for the different railways, and also for the shipping 
facilities. It is necessary, therefore, for the grower to forward his 


cotton in containers, and, the once used wool pack has been found to be ae 
- very suitable for this purpose. By extending the pack to its full length 


and pressing the cotton in tightly, as much as 600 Ib. of seed cotton 
can be put into it, although the usual content is generally euannnn 
500 Ib., which is the desirable maximum amount. 


inneee growers pack more than 500 lb: into a bale, however, ionier 
pay by the bale for the cartage from the farm to the railway. A grower 


with a large acreage producing a heavy yield can thus reduce transpor- 


tation expenses considerably by sending heavy bales. It is inadvisable 
to do this, however, for heavy packing of a bale necessitates tramping | 
the cotton in so tightly that it is difficult to clean it thoroughly. If the 
cotton has been picked when it is ‘‘green’’—that is, before the fibres and 
seed have thoroughly dried out after the boll opens—there is grave 
danger of the contents of a tightly-packed bale heating or going through ~ 

a ‘‘sweat,’’ as it is described. This tends to make the fibres stick tightly — 
im any foreign matter amongst them, and thus makes it difficult or almost 
impossible to remove much of the small leaf and pieces of the burr of | 
the boll during the cleaning operations prior to ginning the cotton. The - 
lint obtained may thus be of considerably lower value than would have — 


on 


been the case had the seed cotton reached the ginnery in a condition — oe 


that would have allowed of a better removal of the foreign matter in it. 
It can be realised, therefore, that cotton should not be picked ie 


a storm, until the wind and sun have dried and fluffed out the locks. 


Likewise, cotton should not be ‘‘snapped”’ until the burrs are dead, for 
if packed with green burrs the fibres absorb the moisture from them” 
and ‘‘heat’’ so badly that He cleaning machinery can remove only a 
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small proportion of the trash and material amongst them. The snapped 
cotton should also not be packed too tightly in the bale, for where this 
is done the fibres are pressed and twisted around the broken pieces of 
burrs and bracts to such an extent that much of the trash cannot be 
separated from the fibres even with the extra cleaning the snapped 
cotton is given. 


It would be far better if all growers forwarded only bales weighing 
from 480 to 500 Ib. Bales of these weights are easily handled in the 
operations at the ginnery, the contents, if of dry cotton, are cleaned 
better, and with fairly uniform weights of such nature, the ginning of 
the different grades and.staple lengths can be done, in terms of bales 
of lint of 500 lb. weight, to better advantage. 


set PLAvE 82, 
Unxtoapine Wcot Packs or Seep Corron oN ARRIVAL AT THE GINNERY. 

- During the peak period of arrivals as much as 120,000 Ib. of seed cotton is 
received in a day. Growers should therefore forward cotton in wool packs only in 
_ order to assist, as much as possible, the grading and receiving of the crop. 


Grade the Cotton When Baling. 


The usual method of baling cotton is to attach the corners of the 
bale to heavy wires suspended from a square frame supported by posts 
upright in the ground. ‘These baling points are generally built in 
- different parts of the field in the case of large areas, or some central 
point in small fields, to facilitate the weighing and packing. As the pickers 
weigh their pickings for the day, the contents of the bags are emptied into 
a suspended bale and packed by means of tramping the cotton down 
tightly. This system tends to produce layers of cotton of different grades. 
in the one wool pack, depending on the variation in the cleanliness of © 
_ picking of the individual pickers. It is believed that better returns 
would be realised by the grower and more uniform content of the 
ginned bale of lint would be obtained, if growers with sufficient acreage 
_ to produce several bales at a picking would roughly erade the cotton of 


, 
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each picker’s sack into, say, one of three grades—clean, clean spotted, 
and dirty, dirty spotted or dull off-colour cotton. With a wool pack 
for each of these grades the pickings of a crew of pickers could be easily 
segregated, and a much more uniform content of each bale forwarded to 
the ginnery would be obtained. In the case of small acreages where 
only a few pickers are operating, it may not be possible to obtain enough 
cotton of each of the three grades to fill a bale of each. In such cireum- 
stances a careful blending of the cotton before baling greatly improves 
the uniformity. This is a very important point to which all growers 
should pay more attention, for such a practice would assist the grading 
operations and permit the obtaining of bales of lint with a high 
uniformity of content. 


Pack Only Clean Containers. 


Careful inspection of the container should be made before filling’ it 
with cotton. Some growers with small acreages use once used chaff 
bags, and unless these are carefully cleaned the cotton will contain bits 

_ of the chaff when the bags are opened at the ginnery. Picking sacks 
should also be cleaned before they are used. It is also advisable to shake 
the wool packs before filling them, in order to remove dust and trash 

that may collect on them during the transport to the field. 


Another very important. feature to observe is the removal of all 
Seed cotton sticking to the bale before filling it. Cotton sticks easily to 
any rough surface, and a careful inspection should be made of each bale 
by turning it inside out and removing all cotton in the seams, &¢., 
otherwise serious contamination of stocks of pedigreed seed may result. 


Brand the Container. 


Each grower should make a stencil for branding every container 
of cotton forwarded -to the ginnery. This stencil should contain his 
initials and name, registration number, and railway address. The con- 
tainer should be clearly branded with this stencil on a smooth, clean 
face, using a lasting marking fluid so that the identity can be easily and 
quickly’ determined. Each season difficulty is experienced at the 
ginneries through growers failing to observe these details, and it is in 
their own interests that this position should be corrected. 


Labelling’ Containers, 


It is necessary to know the variety of seed cotton in each container 
_ that arrives at the ginnery in order to determine the estimated per- 
centage of lint contained therein. This data is required, because the 
stower is paid on the basis of the amount of lint he forwards, and the 
8rade and staple length thereof. Where a grower has only the one 
Variety, no tagging is required, as this fact is recorded at the ginnery ; 
but where it is necessary to have more than one variety, tags for each 
She are sent. When more than one variety is grown on a farm, every 
Care should be taken to prevent mixture or loss of identity of the 
Varieties, and each container should be carefully labelled under the 
rand, with the proper tag for the variety contained in it. The tag 
Should be sewn on in the usual cross-diamond method, so as to. protect 
it to the fullest extent from being torn off during the handling of the 


Container, 
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3 Use Wool Packs. 


It is especially urged that wool packs be used wherever the size 
of the crop will permit it. A considerable number of growers still 
forward their cotton in chaff bags, even from crops of 5 to 10 acres in 
extent. The use of chaff bags slows up the grading and weighing 
operations, for each container has to be graded and weighed separately, 
thus increasing the work of these operations five to six fold. The chatt 
bags are also more expensive to use, for the numben required to forward 
500 Ib. of cotton will cost about as much as a once used wool pack 
purchased through the Cotton Board, while owing to their being so 
tightly packed; it is necessary to cut them open to empty the cotton, 
making them useless for forwarding cotton again. ‘The wool pack, 
however, is cut down the seams, and thus can be sewed up and used 
repeatedly. The packs of each grower are sent back} to him, after they 
have been heated at a high temperature to kill any pests in them, for a 
charge of 6d. per bale, which also covers the freight on it. 


Conclusion. 


It is strongly recommended that growers pay careful attention to 
the points that have just been touched upon. With a general observance - 
of them, a greater efficiency and reduction in expenses can be obtained 
in the operations at the ginneries and on the farm, with a consequent 
increase in returns to the grower. 


PLATE 83, 
A pretty reach of the Russell River. 


1.Mar., 1936.] QUEENSLAND. AGRICULTURAL. JOURNAL. 267 


GRAPEGROWING IN THE STANTHORPE DISTRICT. 


By F. L. JARDINE, Inspector of Plants, Stanthorpe. 


ALTHOUGH the grape vine has been in cultivation in the Saipide 

district for over half a century, it is only during comparatively 
recent years that this branch of industry has come into prominence. 
To such an extent, indeed, is this so, that it shows promise of being, in 
future, the premier grape-producing region of this State. 


PLATE 84, 
Portion of a typical Stanthorpe vineyard in winter aah 


History of the Industry. 


Ig far back as 1873, when the settlers were engaged actively i in the — 
Search for tin, the subject: of fruit production had not claimed serious: 
_ attention. — Father Davidi, parish priest at that time, was a native of 
Italy, and was well versed in horticulture and viticulture. He saw the 


Natural advantages that the district offered for the cultivation of 


deciduous trees and grape vines. He saw far beyond the tin fields, and 
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actually prophesied that one day the Stanthorpe district would be 
covered with orchards and vineyards like his native province in Italy. 
He even urged his congregation from the pulpit to engage in the culti- 
vation of fruit trees and vines. To prove his faith in his own words, 


PLATE 85, 
A four-year-old Gros Colman vine. 


he planted a small area himself; and to this day there remain in bearing 
some of the original trees and vines. Bearing in mind Father Davidi’s 
prophecy, it affords a great feeling of satisfaction, to those acquainted 
with the district, to review the progress that has been made during the 


Puave 86, 
An early Bordeaux spray on young growth to cheek fungus diseases. 
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past fifty years. The growers themselves, who followed that advice, 
have proved the soundness of Father Davidi’s judgment, and have pro- 
fited by their foresight, and the methods which they adopted jin 
establishing and developing the viticultural industry in the Granite Belt. 


Climatic Advantages. 


Both climate and soil are both naturally conducive to long life and 
the ripening of fruit. The district is endowed with other natural advan- 
tages so necessary for the successful cultivation of the grape vine, 
‘situated as it is over 3,000 feet above sea-level, with only a limited but 
well distributed rainfall of between 20 and 30 inches. The cold winters 
afford the vines a full measure of rest during their dormant period; 

while the dry, clear atmosphere during the summer months checks 
considerably the fungus diseases peculiar to the vine in coastal and more 
humid regions, 


Se, 


: _ Puare 87. oh Ge ty snd ks 
Dise cultivator and tractor working in a eeeoet vineyard. see 


During summer the vineyards are naturally at their best. The lines ‘ 
_ of green foliage sheltering a wide range of some of nue choicest varieties 

_ of grapes. 
Progress of the Industry. 


Although progress has not been rapid, it has been savanna nats i 
Sound lines. The vineyards generally present an orderly and well-kept 
appearance, being established on the same system—namely, the trellis 
With 10-feet avenues, the distance between the vines averaging 6 feet. 


hundred acres; while to-day the young vines and the vineyards in bear- 
Ing would probably aggregate perhaps three thousand acres. ‘panies 


'. _ There is an increasing tendency towards the mechanisation of the 
q industry. On the larger areas, the horse is being replaced by the tractor 
*0r purposes of cultivation ; while power pumps have deme the old- 
eccred methods of spraying by hand: 


Thirty years ago the area under vines would probably not: ‘exceed a ote 
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Control of Disease. 


Every precaution is being taken in the control of vine diseases. 
Growers realise fully that the devastating effects of the fungus enemies 
of the vines are not to be underrated. This is demonstrated by the 
systematic spraying and dusting campaigns carried out each year. 


Varieties and Export. 


Already trial shipments have been forwarded to Vancouver and to 
Covent Garden, as well as a.trial shipment to the Hast. The results were 
encouraging, and provision is being made to send further consignments. 
on a larger scale this year. It is hoped that inja few years the industry 
will have developed into a valuable addition to Queensland’s export 
trade. Among the varieties cultivated are included Muscat, Hamburg, 
Waltham Cross, Purple Cornichon, Red and Black Malaga, Servant, Red 
Hanneport, Flame of Tokay, Gross Coleman, Belas Blanco, Red and 
ae Ladies’ Fingers, White Syrian, Grand Centennial, Chaoch, and 

insaut. 


SOME TROPICAL FRUITS. 


No. 7.—THE FIVE CORNER. 
By S. E.. STEPHENS, Northern Instructor in Fruit Culture. 


A TROPICAL fruit of Asiatic origin, the Five Corner, is now distri- 

buted widely throughout the warmer regions of the world. Its 
susceptibility to damage by frost limits its growth to the tropics, but 
in these regions of Asia, Australia, America, and the Pacifie Islands it 
is now frequently met with. Its introduction ‘into Queensland dates 
from about the end of the nineteenth century. 


The tree is not very largé, growing to an ultimate height of about 
30 feet. The compound leaves, composed of two to five pairs of light- 
green leafiets 14 inches to 3 inches in length, together with, the clusters 
of small purplish flowers, and the yellow fruit give the tree a handsome 
appearance. 


The flowers are borne in short racemes arising from both the young 
and old wood. The flowering period extends over about nine months 
of the year, and the cropping extends over a like period, ripe and gree? 
fruit being present on the! tree together at any time except at the very 
end of the fruiting season. 


The shape of the fruit is responsible for the common name which 
it bears. Three to five inches in length, oval or elliptic in outline, the 
fruit is ribbed longitudinally with three, four, or five (usually five) 
prominent and sharply angled ribs. When cut transversely the cros$ 
section is star-shaped. The fruit is glossy, translucent, and light- green 
when young, and changes to yellow or yellow-brown when ripe. The 
skin is very thin and covers a clear juicy flesh, rather astringent when 
green, but pleasantly acid and refreshing when ripe, and Possessing. gi 
strong perfume. ; 
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Although no horticultural varieties are established sweet and sour 
types are recognised, and both are to be found in North Queensland. 
The sweet type is usually eaten fresh, but the sour type is too acid to be 
pleasant in the fresh state, and is more suitable for jelly or pickles. 
The fruit of the sour type is usually larger than that ofthe sweet type. 


The common name of the Five Corner in most other countries is 
Carambola, following the specific botanical name. In various parts of 
the Philippines it is also called Daligan,. Balimbin, Garangan, and 
Malinbin. The Indian name is Kamranga, and in China it is Yung tau. 
‘The botanical name is Averrhoa carambola, L. 


The preference of the tree is for a rich deep soil, but it will grow 
on sandy soil, or even on a very heavy one. A moist climate is prefer- 
able, but is not an actual necessity, as is proved by its establishment in 
the dry climate of Northern India. Tropical temperatures are strictly 
necessary, however. When young the tree is rather delicate, but given a 
warm, moist climate with a suitable soil, it quickly establishes itself and 
makes rapid growth. : 


Propagation is usually by seed, and is easily effected. Only a small 
percentage of seed appear to be fertile, however, and care is necessary to 
select well developed seed for planting. 


P. J. Wester, of the Philippines Department of Agriculture, has 
found that vegetative propagation may be carried out by shield budding. 
He recommends the selection of petioled budwood, ripe, smooth, and 
purple in colour. The buds should be cut 1 inch to 13 inches long. 


The young trees may be set in the field during the periods between 
September and November or February and April, and should be planted 
20 feet apart. 


FRUIT PACKING INSTRUCTION. 
By JAMES H. GREGORY, Instructor in Fruit Packing. 


IN these days of marketing difficulties, no fruitgrower need handicap 

himself by not adopting modern methods of marketing, for practical 
packing instruction is available to all. The policy of conducting pack- 
ing classes of young people, adopted by the Fruit Branch of the Queens- 
land Department of Agriculture and Stock, is now showing results. 
‘Close observers in the markets are unanimous in expressing the opinion 
that over the last few years the pack and general get-up of fruit has 
greatly improved. While this is true, there is still room for improve- 
Ment. ‘To-day, all successful growers have adopted the most up-to-date 
Methods of marketing. Unfortunately, the smaller grower is often not ~ 
Showing the same advance in methods, and this fact at present con- 
Stitutes something of a problem. Apparently unwilling to avail himself 
of the services of the Department, he is mainly responsible for the 
Placing of poor-quality fruit on the market. The marketing of poor- 
quality fruit is, as has been pointed out on various occasions in depart- 
Mental marketing notes, a great influence on reducing the market values 
to a lower level. ‘We are loth to believe that these growers are 
‘deliberately avoiding their obligations to the fruit industry as a whole, 
nd we assume that it is possibly ignorance of the services available that 
Prevents their attempting to make an improvement. 
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In conjunction with the Department of Public Instruction, packing 
classes are held at many schools. At these classes pupils of twelve years 
of age and over attending the local school are taken into the class for 
training. It is felt that, generally speaking, pupils under this age are 


PLATE 88. 
Tomato Packing Class at work at Russell Island on the farm of Mr. K. Holland. 


too young. Classes are then formed of, if possible, not more than eight 
(8) pupils. More than eight in a class makes the class harder to 
manage by one teacher, with a consequent drop in efficiency. The class 
is then given instruction as regularly as possible—once a week if the 
means are available. Each lesson is of one hour’s duration. At the 


Priare 89, 


A Russell Island Fruit Packing Class. Some of the finished cases. 
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first class which! is held at the school, the theoretical side of packing is 
given, essential notes are taken, and the pupils are generally prepared 
for the practical work. For the pupils to obtain the necessary practice 
in this, a grower’s farm within reasonable distance of the school is then 
! found. Many growers have shown:a fine spirit of co-operation in assist- 
4 ing the Department by making available their farms, and providing the 
necessary -fruit and materials, without in many cases having the incen- 
tive of having a member of their family as a pupil in the class. Of 
4 course, they get a return of having many cases of fruit packed up for 
j them ready for market. The classes for any particular kind of fruit end 
with the season. Generally, ma to six lessons of one hour each are 


PLATE 90. 


Competitive display of packed citrus fruits, Brisbane Royal National Exhibition, 
exhibited by citrus packing classes in competition for the John Macdonald Shield. 


given to the classes. It has been said that the pupils are not expert 
packers when a season of classes ends. Reasonable packers of experience — 
realise that they cannot expect the children to be expert packers after 
only six hours of broken tuition, but with children of average intelligence | 
excellent results have been obtained i in laying the foundation for good 


lessons, many pupils are quite expert. 


At the present time, classes are held in the Bae areas of the North 
and South Coasts, and Howard and Gayndah districts. Tamborine 
Mountain, Elimbah, Mapleton, Flaxton, Montville, Palmwoods, 
Woombye, Chevallum, Nambour Rural, Yandina, Buderim, Howard, 
and Gayndah schools have annual classes. At the Royal National 
Exhibition each year a packing competition is held amongst the above 
Schools for a shield to be held for twelve months by the winning school. 
The entry, which comprises ten cases packed by a team of five pupils, is — 
a keenly contested one. By winning this year the Mapleton school 

_Yetained the John Macdonald Shield for all time. This shield was com- 
Peted for over a period of eleven years, the school winning the shield 
the most number of times to retain it for ever. To replace the John 


. 


packers. After two seasons of tuition Coes say, ten to twelve - ie 
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Macdonald Shield another has been donated by Mr. H. Walker, M.L.A., 
for future competition. The William Rowlands Shield is also competed 
for by North Coast schools at the Maroochy Agricultural Society’s 
annual show. The competition for this shield was instituted in memory 
of Mr. William Rowlands, who was the first Government Packing 
Instructor in Queensland. Examples of the excellence of his work are 
still to be seen throughout the State, many growers having become good 
packers through his efforts. In addition to the classes for the younger 
generation, visits are paid to orchards and plantations for the purpose 


Puate 91.—MApLETON Srare Scuoon Fruir PAcKinG Cass. 
_ This class is the outright winner of the John Macdonald Shield, and are alse 
the present holders of the William Rowlands Shield competed for at the Annual Show 
held by the Maroochy Agricultural and Horticultural Society at Nambour each year. 


of first-hand instructions to growers. Observations and checks are made 
of consignments on the markets and in cold storage for growers anxious 
to know how their consignments when packed keep in transit and cold 
storage. Experiments in storage, various types of packing, improved 
boxes, and packing materials are constantly being made. — Packing charts 
and pamphlets on packing, storage, and marketing of all fruits are 
published or in course of publication, and may be obtained free on 
application to the Under Secretary, Department of Agriculture and 
Stock, Brisbane. Applications for service should also be sent to the 
same address. For this short résumé of the operations of the marketing 
section of the Department’s Fruit Branch, it can be seen that there is 
no need for growers to remain in ignorance of the latest marketing and 
storage methods. 


FRUIT MARKETING NOTES. 
By JAS. H. GREGORY, Instructor in Fruit Packing. 1 
% THE outstanding feature of the month’s marketing operations has 
_ been the phenomenal drop in the price of Granny Smith apples- 
First consignments realised up to 12s. per case, but within a week 
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prices were touching as low as 6s. per case. One can only blame 
immaturity; the fruit being too green. to be satisfactory, even as a 
cooker. The question is being raised, ‘‘ Are we planting too many Granny 
Smith apples?’’? Rather, I would ask, ‘‘Are we spoiling the pride of 
Queensland apples by bad marketing methods?’’ It was pleasing to 
note that the price of Dunns was maintained better this season. Again, 
we might well ask whether Dunns are not being sacrificed by trying to 
market Granny Smiths too early. Local consignments of stone fruits 
are now decreasing on the market. The season on the whole has been a_ 
good one. Pineapples have maintained steady rates, but the prices of 
bananas have, unfortunately, been very unsatisfactory. 


Apples.—Granny Smiths, at the start of the season 12s., are now 
5s. to 7s. It is expected that better prices will be realised from the 
beginning of March. Dunns, 4s. to 5s.; Jonathan, 5s. to 7s.; Delicious, 
4s. to 8s. Many growers are losing money through picking the whole 
of the crop instead of rotational picking, first harvesting the large fruit 
and permitting the smaller ones to grow before picking. If an apple — 
grows a quarter of an inch more in size it becomes a third as large 
again. <A study of packing counts proves this. 


Stone Fruits.—All stone fruits have been good value, but have 
now eased in price and become slower of sale. 


Plums.—Ponds, 6s. to 8s.; Grand Duke, 5s. to 6s.; President, 6s. to 
7s. Fine quality Japs have realised up to 1ls., but are now off the 
market. 


Peaches.—2s. 6d. to 4s. 6d. a half-bushel. 


Pears.— William Bon Cretian, 6s. to 9s.; others, 4s. to 7s. Growers 
are reminded of the absolute necessity for wrapping all lines of pears. 


Grapes.—Muscatels, 4s. to 5s. 6d.; Colemans, 3s. 6d. to 4s. 6d.; 
Ascots, 3s. to 4s.; Black Prince, 4s. to 4s. 6d.; Walthams, 6s. to 8s. 
Many lines have been condemned for not conforming to the new 
Maturity Standard, which states that ‘‘Matured Fruit’’ means, in 
relation to fresh grapes intended for table use, grapes of which the — 
Specific gravity of the filtered juice is not less than 1-066, or 9 degrees 
Baume at 60 degrees Fahrenheit. Remember that the public wants 
Sweet grapes only, and sending in poor-quality fruit only reduces the 
prices. , 

Papaws.—8s. to 7s. a bushel case were received, and the quality 
generally has not been the best. 


Pines.—Prices have been maintained of late with the assistance a? 
the factory clearances. Smooths, 4s. to 6s. a case; Roughs, 1s. to 5s. per 
dozen; Smooths (Melbourne), 7s. to 9s.; Smooths (Sydney), 7s. to 9s. 
A few blister-affected lines were received, 


Citrus.—Supplies of oranges are being obtained at Southern 
States, and consist mainly of poor quality, poorly-@oloured Valencias, 
Selling at 6s. to 10s. Queensland lemons are in good demand, and are 
Showing some very fine quality, ‘‘Benyenda’’ reaching 20s. to 23s., 
““Gayndah’’ 15s. to 20s., and other lines 14s. to 16s. 


Bananas.—Heavy supplies are still coming to hand, and prices 
are low—4s. to 10s. in Brisbane. There has been a tendency on. the part 
of some agents to return a flat rate for the whole consignment of all 
Sizes, This i is hard to understand, since there is a definite difference in 
Values in the different sizes. 
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The prices on the Melbourne market, which are not the best, are as 
follows:—Nines and Hights, 10s. to 11s.; Sevens, 9s. to 10s.; Sixes, 8s. 
to 9s. Sydney prices—Nines and Hights, 10s. to 12s.; Sevens, 9s. to 10s. ; 
Sixes, 8s. to 9s. The quality of the fruit coming to hand is better, 
although the influence of the season’s frosts still appears to be manifest 
in some consignments. 

Passion Fruit.—These have proved valuable, up to 25s. per case 
being obtained. Values have now eased, but are still profitable—Bris- 
bane, 5s. to 10s.; Sydney, 7s. to 9s.; Melbourne, 7s. to lls. The highest 
price is for extra special lines only. 

Tomatoes.—Ripe, 2s. to 6s.; green, 2s. 6d. to 4s, 6d. Supplies 
have been lighter, so values have maintained. Too many immature lines 
are to be found. These do not colour satisfactorily, and, help spoil the - 
market. 
Mangoes.—Mangoes have not been up to their usual standard this 
season, owing to the prolonged dry spell in the North; 4s. to 8s. has 
been the ruling price, with a few specials higher. 

General.—Cucumbers have been over-supplied of late. Good 
vegetables have maintained even prices. Lettuce received 6d. to 2s. per’ 
dozen. Many lines are spoiled through bad handling. Packing in cases 
would be a great improvement, the tropical fruit case being ideal for the 
purpose. 

Export.—Growers are requested to make themselves familiar with 
the. changes in the export regulations for apples. Care must also be 
taken to procure correctly-cut case timber. 

Apple-packing charts are available free to all growers. 


WINES FROM TROPICAL FRUITS. 
By S. E. STEPHENS, Northern Instructor in’ Fruit Culture. 


At times every orchardist has a quantity of fruit which, owing to some 

slight superficial blemish, or perhaps because it is too ripe to pack, 
is unfit for market. Such fruit is usually discarded and goes to waste. 
Some, at least, of this could bé turned into a profitable commodity by 
converting it to wine. j ; 

The process is a simple one, but to be assured of success the pro- 
ducer must not be impatient to achieve monetary results. The secret. 
lies in proper fermentation and lengthy maturing. Although some of the 
recipes given below stipulate a few weeks or months in the wood, an 
improvement in quality would be obtained by allowing twelve months 
for maturing before bottling off, : 

The process is essentially the same with all fruits. Variations in 
the processes with any one kind of fruit are largely a matter of indi- 
vidual fancy, as, for example, the adding of brandy or rum after fermen- 
tation. Whilst it is my opinion that this definitely improves the wine, 
some may hold a contrary opinion and prefer to omit it. Indeed, many 
of the recipes do omit it. 

Before proceeding to detail a few recipes the following general 
remarks, which apply to all wine making, may be made. 

Firstly, only wood or earthenware vessels should be used. Wood 


is preferable. Under no circumstances should a vessel of iron or any 
other metal be used. | 
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Secondly, the vessels used must be perfectly clean. 


Thirdly, during fermentation the cask must be filled daily almost 
to the bung hole from a small quantity retained for this purpose. If 
this should be all exhausted before fermentation is complete clean cold 
water must be used. Fermentation usually takes about three weeks. 


Fourthly, throughout the whole process and while the wine is 
maturing in the wood the temperature should be as even as possible, 
and around 60 deg. Fahr. 

The following recipes have been collected from various sources. 
Several are personally known to the writer to produce good wine, whilst 
all are reputed to be good. Quantities may be increased or reduced in 
proportion, according as it is desired to make a greater or less quantity. 


Orange Wine No. 1. 

Squeeze sufficient oranges to make 24 gallons of juice. Add 25 lb. 
of sugar. Put the orange pulp into a separate tub and cover with cold 
water, allowing it to stand for twenty-four hours, Then strain and add 
the liqud to the juice and sugar. Add more water, if necessary, to make 
the quantity up to 10 gallons of liquor, and let stand for twenty-four 
hours. Then strain off and fill cask. Keep cask filled with additional 
liquor or cold water, and when fermentation is complete bung up and 
set aside for twelve months, 


Orange Wine No. 2, 


Put 40 lb. of sound, peeled oranges into a well-cleaned wooden tub 
or vat. Bruise the fruit and pour over it 4 gallons of water. Stir the 
whole thoroughly and work the fruit with the hands until the juice and 
pulp is separated from the pith and rag. Then allow it to stand for 
twenty-four hours. Strain through a coarse cloth with gentle pressure.- 
Wash the mash with a gallon of clean water to remove any remaining 
soluble matter and strain it through into the other juice. Dissolve 25 lb. 
to 30 Ib. of sugar in the liquor and then add sufficient water to make up 
to 104 gallons. Cover the vat with a blanket and board, and allow 
to stand twelve to twenty-four hours, according to the state of the 
fermentative process. Draw off into a cask, filling almost to the bung 
hole, so that the scum may overflow as fermentation goes on. Add a 
little liquor daily to keep the level just below the bung hole. When 
fermentation is almost complete knock the bung in tightly and bore a 
small gimlet hole in the side, pegging it lightly. Remove the peg from 
time to time to allow the gas to escape. When the gas escape is so- 
feeble that it will not extinguish a lighted match the peg may be knocked 
home. Then add a tablesncon of isinglass to fine the wine, and in a 
few weeks it will be fit for bottling. 


Orange Wine No. 3. 


Dissolve 15 Ib. of loaf sugar in 4 gallons of water over gentle leat. 
Add the whites and broken shells of three eggs. Bring to the boil and 
then reduce the heat so that the syrup only simmers. Remove from the 
fire after twenty minutes, and when nearly cold strain into a large tub. — 
Squeeze and strain the juice of fifty large seville oranges. Stir it into 
the syrup and add three tablespoons of brewer’s yeast. Cover with a — 
cloth and leave for at least twenty-four hours. Pour into a dry cask 
and leave loosely bunged until fermentation stops; then tighten up and 


278 QUEENSLAND AGRICULTURAL JOURNAL. [1 Mar., 1936. 


leave for three months. At the end of that time prepare another cask 
and draw the wine off into it, at the same time adding a pint of brandy. 
Bung down, and after twelve months bottle. 


Mango Wine No. 1. 


Choose very ripe fruit. Put them in an earthenware vessel or cask 
without removing either the skins or seeds. Cover with water and allow 
to stand for three days. Stir or squeeze the fruit three times a day until 
the flesh leaves the seeds. At the end of this period strain the mash 
through a fine cloth and measure it. To every gallon of juice allow 
34 lb, sugar. When this is dissolved pour the wine into bottles, but 
do not cork them. Allow to ferment, each day filling the bottles with 
liquor retained for the purpose. When fermentation stops cork the 
bottles and put them away. The longer this is kept the better it becomes. 


Mango Wine No. 2. 

Select ripe fruit and place them in a wooden tub or eask with one 
end knocked out. Bruise the fruit well and pour in 1 gallon water for 
every 10 Ib. to 12 lb. of fruit. Let stand for forty-eight hours; then 
strain and measure into a cask. For every gallon of liquor add 2 Ib. 
to 24 lb. of white sugar, according to the sweetness of the fruit used. 
Set aside to ferment, and when this is complete add 4 pint of rum or 
brandy for each gallon of wine and bung down tightly. After nine to 
twelve months bottle it off. The wine will be fit to drink in about six 
months, but if kept longer it will be better. 


Granadilla Wine. 
__ To make 5 gallons of wine mash ten medium-sized granadillas, fully 
ripe, and well cover with water in an earthenware or wooden vessel. 
Let stand forty-eight hours, then strain off. Dissolve 10 to 12 lb. sugar 
in hot water, and add to the juice while warm, and add sufficient more 
warm water to make up 53 gallons of liquor. Pour into a cask and 
keep the extra } gallon aside for filling as the fermentative process 
reduces the level of the wine each day. When fermentation is finished, 
which should be in about three weeks, 2 pints of brandy may be added 
and the bung driven in. The wine may be bottled off in nine to twelve 
months. © 

Pineapple Wine. © 

Mash 10 Ib. ripe pineapples, including the skins, and cover with 

2 gallons water. Let stand twenty-four to forty-eight hours, then strait 
off. Add 6 Ib. sugar and stir till dissolved, then strain off into a keg or 
earthenware demijohn. When fermentation is complete seal down, The 
wine may be bottled off after six months. 


Mulberry Wine. 

Use quite ripe fruit, and to every pound of mulberries add 1 gallon 
water. Stir well, and leave for twenty-four hours. Strain, and to 
every gallon of juice add 34 lb. sugar. When dissolved put the liquor 
into a cask. When fermentation has ceased bung tightly. Three months 
later the wine may be bottled off, adding three cloves and a lump of 
Sugar to each bottle. It should-then be stored away for a year. 
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Strawberry Wine No. 1. 

To 1 quart of strawberry juice add 1 quart of water and 1 lb. sugar, 
and stir well. Strain and allow to ferment in an open jar. When 
fermentation is complete, draw off and bottle. Set the bottles aside 
for at least six months. 


Strawberry Wine No. 2. 

Take 34 gallons cold water, 3 gallons cider, and 3 gallons strawberry 
juice. Herment, then add 8 Ib. sugar, 15 oz. red tartar finely ground, 
juice and rind of one lemon, and 1 quart of brandy. This will make 9 
gallons of wine. For strawberry wine the fruit should be picked in 
fine weather after several fine days. 


Raspberry Wine. 

Gather the fruit when quite ripe, bruise and strain the juice through 
a bag. Boil the juice in an enamel pan, and for every gallon add. 
14 Ib. sugar. Also add the whites of one to three eggs, according to’ 
the quantity to be made. Let this boil for fifteen minutes, skimming’ 
it as the froth rises. When cold and settled decant into a cask, adding 
a bottle of yeast to aid fermentation. When this is complete add 1 pint 
of white wine or 4 pint of proof spirits to each gallon, and hang in the 
cask a bag containing 1 oz. of bruised mace. Keep the cask in a cool 
place. The wine should be fit for use after three months. This wine 
may be made from the wild raspberries which grow prolifically 
throughout Queensland: 


Rosella Wine No. 1 


Put the fruit into a wooden tub and pour over it boiling water 
rather more than sufficient to cover it. Let stand for three days, stirring 
now and then, Strain off and measure. For every gallon of juice take 
3 lb. of sugar and make into a thick syrup with boiling water. Pour 
this into the juice while still hot and stir well. Pour into a cask, filling 
almost to the bung hole, and allow to ferment. If fermentation does not 
start within twenty-four hours add a bottle of yeast. When fermentation — 
is complete, bung up and leave for three months, when it will be ready 
to draw off and bottle. Det? 


Rosella Wine No. 2. 


To 1 gallon of rosellas add 1 gallon of water. Let stand twenty-four 
hours, then add 4 Ib. sugar, $ oz. allspice, $ oz. whole ginger, 4 0z. cloves 
tied in a muslin bag. Boil steadily for one hour, then strain off. When 
cold, bottle, seal, and put away in a dark place for six months. 


Raisin Wine. 

Take 10 lb. raisins and 1 Ib. sugar. Pick the raisins clean and chop 
them fine. Pour 1 gallon of hot water on them and press the juice 
through a bag. Let stand for twelve hours, then add the sugar and 
leave to ferment. When fermentation is complete cask and bung up. 
After three months draw off into another cask and bung it closely. 
Bottle off in ten months, and it will be fit to drink in a year. 

°12 
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FARMERS’ WOOL SCHEME. 


THE Minister for Agriculture and Stock (Mr. Frank W. Bulcock) in 
a recent statement commented on the objects. of the Farmers’ 
Wool Scheme now in operation in his Department. 


Recognising the economic loss suffered by owners of small lines of 
sheep in the matter of wool values received, the Department inaugurated 
this scheme some fifteen years ago. Broadly, its objects are to receive 
small lines of wool in bales, bags, butts, or fadges, and to class these 
wools, as an accumulation offers, into lines sufficiently large to be taken 
out of star lots, and to merit offer in the main catalogue, where it meets 
with world competition. Results have been highly satisfactory, and the 

prices received, when the nature of the wools handled is taken into 
consideration, have been an object lesson in the profits to be derived 
- from scientific and honest classing. As an instance of the benefits of 
the scheme, the Minister referred to the results of the January series of 
sales in Brisbane, where the average for the whole of the sale (50,000 
bales) was 14-99 pence per lb., and the departmental offer of 107 bales 
averaged 14-8 pence per Ib. 


The Minister, in outlining the scheme, pointed out that wool con- 
signed to the Department was immediately weighed and valued, and the 
consignor received an advance of 60 per cent. of the estimated value 
free of interest. This advance is made in view of the fact that it is 
~ sometimes necessary to hold wool for a period for the purpose of match- 
ing it with similar wools, in order to achieve the objects and benefits 
of the scheme. The wool is then scientifically classed, and every pound 
of wool is handled, even the locks going over the table. The wool 
is sold as soon ag practicable by brokers selected in rotation, and after 
the sale the moneys are distributed pro rata, less the handling costs, 
which consist of railage, road carriage, brokerage, and a service charge 
of 10s. per bale of 250 lb. This charge does no more than meet the 
cost of the service. The work involved in the administration of the 
scheme is carried out under the supervision of an officer of the Depart- 
ment attached to the Sheep and Wool Branch. The Wool Room is a? 


Ee 
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up-to-date structure, specially lighted and fitted with the necessary 
appliances for handling the staple, and in view of the increase in the 
amount of wool handled, it was necessary to recently install an up-to- 
date electrical power press. 


As an example of the diversity of wools handled, it may be men- 
tioned that, whereas an ordinary merino clip would class into, say, 
fourteen or fifteen lines, no less than eighty-six classes in merino come- 
back and crossbred were dealt with by the Department last year. 


Mr. Buleock pointed out that this scheme was for the benefit of the 
smaller owner, and was limited to clips from holdings carrying less 
than 1,500 merino sheep. The scheme, however, has also been extended 
to permit of the receipt of wool from crossbred and British breeds from 
any holding. Bags and butts are also taken from any holding, and 
arrangements are made with the selling agents to submit star lots 
received by them for inclusion in the catalogue, thus ensuring the 


consignors of these lots a better return. 


QUEENSLAND SHOW DATES. 


March. 


Allora, 4th and 5th. 
Milmerran, 6th, 

Oakey, 7th. 

Pittsworth, 11th and 12th. 
Goombungee, 13th. 
Warwick, 18th and 19th.” 
Toowoomba, 23rd to 26th. 


April. 


Crow’s Nest, 1st and 2nd. 
Dalby, 1st and 2nd. 

Chinchilla, 7th and 8th, 

Tara, 15th and 16th. 

Nanango, 16th and 17th. 

Miles, 15th. 

Kingaroy, 22nd to 24th. 
Wallumbilla, 28th and 29th, 
Monto, 29th and 30th. 

Wondai, 30th April and 1st May. 


May. 
Goondiwindi, Ist and 2nd. 
Longreach, 4th to 7th. 
Taroom, 4th to 6th. 
Mundubbera, 6th and 7th. 
Charleville, 5th to 7th. 
Beaudesert Show, 6th and 7th. 
Beaudesert Camp Draft, 8th and 9th. 
Biloela, 7th, 8th, and 9th, 
Wowan, 14th, 15th and 16th (Camp 
Draft). 
Murgon, 7th to 9th. 
Goomeri, 13th and 14th. 
Mitchell, 13th and 14th. 
Ipswich, 19th to 22nd. 
Roma, 19th to 21st. 
Biggenden, 21st and 22nd. 
Gympie, 22nd and 23rd. 


Warrill View, 23rd. 
Maryborough, 26th to 28th. 
Toogoolawah, 29th and 30th. 
Kalbar, 30th, 


June. 
Childers, Ist and 2nd. 
Marburg, 6th and 8th. 
Bundaberg, 4th to 6th. 
Lowood, 5th and 6th. 
Boonah, 10th and 11th. 
Esk, 12th and 13th. 
Rockhampton, 23rd to 27th. 
Laidley, 24th and 25th. 
Marburg, 27th and 29th. 
Mackay, 30th June, 1st and 2nd July. 


July. 
Bowen, 8th and 9th. 
Townsville, 14th to 16th. 
Cleveland, 10th and 11th. 
Ayr, 10th and 11th, 
Rosewood, 10th and 11th. 
Nambour, 16th to 18th. 
Cairns, 21st to 23rd. 
Maleny, 23rd and 24th. ; 
Gatton, 29th and 30th. 
Caboolture, 31st July and 1st August. 


August. 
Pine Rivers, 7th and 8th. 
Royal National, 17th to 22nd. 
Home Hill, 28th and 29th, 


September. 
Tully, 11th and 12th. 
Innisfail, 18th and 19th. 
Southport, 26th. ° 
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VETERINARY MEDICINES ACT. 
ANNUAL REGISTRATION LIST, 1936. 


4S requirements of the Veterinary Medicines Act relating to registrations have 
been met within the specified time limit in respect of the veterinary medicines 
listed as follows:— 


Rey, No. 
A. C. F. and Shirley’s Fertilizer Ltd., Little Roma street, Brisbane— is 
Andrew Dryden’s Famous Blood and Water Powders 48 Ae .. 446 
Andrew Dryden’s Famous Embrocation chs : a Me .. 447 
Andrew Dryden’s Famous Gripe Drench .. 43 ae sf .. 448 
Andrew Dryden’ s Famous Liquid Blister .. oc: Se a .. 449 
Andrew Dryden’s Famous Scour in Calves .. St of 3! spacial 
Andrew Dryden’s Famous Specific .. i Sti .. 450 
Andrew Dryden’s Famous Worm and Condition Powders’ am .. 462 
Dairy Ointment Se, Ay So an .. 4564 
Dryden’s Cleansing Drench for Cattle — ac oa ies +e B455 
Dryden’s Gall Cure in ots at .. 456 
Dryden’s Inyaluable Specific® (Warts on Poultry) id ix .. 453 
Australian Chemical Co., Donkin street, South Brisbane— 
Acco Special Sedative ig are Sees. a if; ven 
’ Acco Savol : 30, me erie ie ae ee On 
‘Acco Tetrachloride Drench. . ot oh 34 te Bi eo 
Kreeola Tetrachloride Drench .. 435 42. Rn x5 PeeeaO0) 
Australian WEES E RE Co., Albert street, Brisbane— 
Safonia . if meats Bike ate 1g a eee 4.00) 
Wagstaff ’s Stock Drench ab ot ss a ner ey es -. 471 
Berry and Co., Pty., Ltd., se Adelaide street, Brisbane— 
Carbox .. : : oe a, Pele e353) 
Bickford and Sons, Ltd., A. M, Tank street, Brisbane 
Bone-Radiol *y ie (oe: 565 ne) ae 5 -¥i3 2045 
Radiol dio we hn 30 cin oh aaa: 
Radiol Leg- -wash Powder bi - Pe ze GE tie raga 
Radiol Kidney Powder .. 7 ra at iu 7 46 .. 489 
Bryce Ltd., Adelaide street, Brisbane— 
Bio Blackleg Pellets .. bt $3 30 Ss ar ale eo Ib Al 
Pegasol ae ie at 6 eed, 
Pegasus Blackleg " Aggression (Liquid) a a: aps 43 50 bP 
Pegasus Gall Cure ’ ne ae ss Pe) 66 ers Nt} 
Pegasus Mammitis Toxiculture | ou ue os oa Aas .. 174 
Pegasus Stock Drench oe - ae Ps e . prune 
Pegasus Vaginitis Capsules .. Ad ote og ie ne see 7 
Pegasus Worm Drench for Horses .. i ay Ma s Sahl Ati 
Campbell Bros., RS Ltd., Bowen ead Brisbane— 
Safa 2g : . He a ne ne wa be 413. 
Dalgety and Co., Elizabeth street, Brisbane— 
Sayer’s Green Seal Drench for Fluke, &. (Single Strength) .. 162 


Sayer’s Green Seal Drench for Stomach Worms, &e. (Double Strength) 163 
_ Dryden, Victor, 10 William street, Lutwyche— 
Gall Ointment .. " be ne we ™ a ; 27 
Victor ‘Dryden’s Embrocation a oe 
Victor Dryden’s Liquid Blister ore te a % as : 
Victor Dryden’s Poultry Specific 3 ais ie ats ro pes} 
Victor Dryden’s Scour in Calves $y an fe a! te te ah! 
Victor Dryden’s Specific 5 a ae es €. ae 
Victor Dryden’s Worm and Condition Powders ie oo a ahs) 


Eyans Products Agency, Dayboro’— 


_ Evans Scour Cure me) Hs on “ ote 
Evans Mammitis Treatment Ms a Ae Be oe) an oedlel 


—— —— ee 
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Moss and Co., T, W., 121 Eagle street, Brisbane— pee Ne 
Bronkos Cough Paste .. Be a im .. 478 
Osmond and Sons Life Saving Red Draught An ys i sie BRIN 
Osmond’s Antiseptic Pessaries are i af ie et 134 
Osmond’s Bot Capsules ae Aes aes we fn ce -. 210 
Osmond ’s Brown Draught .. + rb ac ae re ». 1078 
Pemondye Cattle Oils .. es ne ate sou > v, +. 348 

smond’s Cattle Shampoo... ae oy ay a a .. 1132 
Osmond’s Fluid Zenos Disinfectant .. ye a ae “x ch BEY 
Osmond’s Fluke Kill (Double Strength) .. ri Ai 5A me A538 
Osmond’s Fluke Kill (Single Strength) Aa he tee oe ee 2b 
pamen dye oe Rot Paste bids foes tbs aor At .. 1074 

smon. as a a: mh ah x0 ne ve -» 409 
Osmond’s Pig geoniee + . . As) oe .. 9347 
Osmond’s Saltonia Blood Salt Ss oe wt 403 be s. 330 
Osmond’s Special Seour Cordial i 7 a ae K, .. 481 
Osmond’s Special Worm Drink an Horses .. 4c: Sip 55 +. 482 
Osmond’s Vacecadyne .. 4 ne ot a0 on “3 +. dal 

Noble and Sinnamon, W, A., Toowoomba— 

Noble’s Aperient Pills for Large Dogs ive aA is Be ie Als} 
Noble’s Aperient Pills for Small ee on ae a BJ og PAE 
Noble’s Blight Lotion .. ae Nes ie te ane Ev 
Noble’s Cleansing and Dairy Drench re By - we cine AY 
Noble’s Dog Alterative 5 : ie ye xi no Poe LOU, 
Noble’s Mange Oil eS, : bic ae ope AKiHL 
Noble’s Physic Balls for Horses and Cattle * 3¢ az .. 484 
Noble’s Poultry Powder i : am we or eaRSL 
Noble’s Scour Remedy for Calves. : ar a ie 82. 
Noble’s Tonic, Alterative, and Condition Powders P52 oa .. 426 
Noblo’s Vettoll .. xa a Tera 83. 
Noble’s Worm and Condition Pills (Large Dogs) — ‘3 te SraeaLb 
Noble’s Worm and Condition Pills (Small Ee wu ie -. 214 
Noble’s Worm Specific for Puppies .. : me at cf ER 84 
Noble’s, Pty., Ltd., Eagle street, Brisbane— 
Contagious Vaginitis Ointment 20 an de Ar bei air ad 
Sykes’s Animal Colic Remedy , : te 2 zt AA ep ky 
Sykes’s Animol a! a Me e888 
Sykes’s Concentrated Animal Chemical Food fis an id Pera} !) 
Sykes’s Creatol - “ $2 Be to s+ 40 
Sykes’s Drench .. i) eA “ : eel 
Sykes’s Farm and Home Embroeation iO t is 30 FROPE4D 
Sykes’ s Udderine Ay ho : ou i. Od 2 + 48 
Poultry Farmers’ Co-operative Society Ltd., Roma WK Brisbane— 
“‘Tealo’’ é ts se “<0 of eu 48, 
‘Red Comb’? Bronchitis Cure Pile ports fe my sn his EAD 
‘‘Red Comb’? Chick Tonic .. ne os i a ye 1D 
“Red Comb’’ Cleansing and Tonic Drench .. mt 3 on ae att 
**Red Comb’? Eye Roup Cure a . . .. 52 
‘¢Red Comb’? Fowl Pox Vaccine (Attenuated) 2. me ra fe B 
‘Red Comb’? Todine Specific : = me on .. 470 
‘Red Comb’? Roup Cure oe re of; ip >A) aes o> 63 
“Red Comb’? Sealy Leg Ointment .. Bc Ge me a cactoh LE 
“‘Red Comb’? Veterinary Todine Reh otas me ie xe UPI 
“‘Red Comb’’ Wart Preventative .. <3 es Ti Pre 06: 
“Red Comb’? Worm and Condition Powders As es i anes ME 
*“Red Comb’? Worm Capsules oy) As - . (trai lata MEY 
‘¢Red Comb’? Worm Killer .. 2 as) Maks ae yi wee 4364 
Vitone a a a any ie ac oy ABH 

Puritan Packing Co., Bean Hills, Brisbane— 

412 


Vetonia .. Ss ce 20 eye, 


Queensland Chemical Distributing Co., 111 Elizabeth street, Brisbane— 
Nopara Dual Liver Fluke and Worm Remedy an Be: Dy TomeLoG 
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Reg. No. 
Queensland Pastoral Supplies Ltd., Bowen street, Brisbane— 
Hibiscus Carbon Tetrachloride Fluke Branch = ¥3 ui; .. 264 
Robinson and Bott, Pty., Ltd., Adelaide street, Brisbane— 
Rawleigh’s Colic and Bloat Ease - .. ; Le 4, LtgeZS 
Rawleigh’s Poultry Powder .. ws $e ws ve we v2 82, 
Rawleigh’s Roup Powder Ss os te ee 5g: aes rees2129 
Rawleigh’s Stock Tonic be, a bis 30 es te 8s 
Rawleigh’s Veterinary Embrocation .. rcs a oy peated. 
Salmond and Spraggon (Aust.) Ltd., Eagle street, Brisbane— 
Bob Martin’s 792 Ointment .. “fe Be a 3¢ #: -. 421 
Bob Martin’s Antiseptic Dog Soap .. ih ~~ 3 mer .. 429 
Bob Martin’s Tasteless Condition AP aides ne =5 = sf -. 399 
Bob Martin’s Tasteless Distemper Powders .. a nt a? .. 422 
Bob Martin’s Worm Tablets cy As be ‘hy .- 419 
Bob Martin’s Worm Powders A; 44 Be: 34 -- 420 
Elliman’s Royal Embrocation aig? Pao St és Hs Were yeu 
Spedosol Supply Co., Queen street, Brisbane— 
Spedosol Powder 3 a ing we: ct, ve An rely 
Surgical Supplies Ltd., Queen street, Brisbane— 
at Alterative Worm and Condition Powders .. oh a ahs Ser aby 
; Dr. Metealfe Sharpe’s erp ugeson a a ass ais eos 
“aa Dutton’s Mange Specific 2 eee a i a! oh .. 1389 
Dutton’s Redwater Cure me te ae Ef we ten -. 140 
Equine Cough Syrup .. ae ak ef ro $n oe eae 
z Gripe Drench .. le SE ee ie te ot a ra e216 
Scour Powders .. Pit: sie 9 ae Ag ef we .. 142 
Spavin Paste .. ae Ss 46 ee chuaanet = AS ay 
Special Bull Tonic He at: “ rt he oY, Ae aee: 
_ SS Antiseptic Vaginal Kugloids is aa Ae mv 18 .» 144 
SS Black Oil . a3 see = , yA .» 145 
SS Blight Powder AG aa a mi te ais ‘it eee nes 
SS Heal-all Ointment .. bes se Fe en a F ee ey 
SS Lung Worm Specific St Ai 4H re ae en -. 148 
8s Relibie Sas chy = ae ee vs oy -. 149 
SS Scour Cure .. A ae We oy Ae a +. 150 
SS Tonie Powder a ay: ap 0%, es a bd Lepr Tea 
SS Udder Specific : +4 = we a ns As a iP 
7 Surgical Supplies Blister KE oe Rank ee, %, re LOD: 
aa? Surgical Supplies Dairy Ointment .. ae sf ae ae +, 164 
Surgical Supplies Gall Cure .. ot oh ae ss .. 218 
i Surgical Supplies Ltd. Dlzasing Drench .. oH ke be. ., 155 
: Surgical Supplies Ltd. Lampas Cure .. . re ne LOU, 
r Surgical Supre Ltd. Worm Powders for Horses . ie ai isco bye 
4 Veterinary Blood and Water Powders 5c Bc; 7. r% “yoy GY 
Wart and Horn Solvent .. # mir: x ne neh IBY!) 


‘Taylors, Elliotts, and Australian Drug Pty, Ltd., 154 Charlotte street, 


Brisbane— 
** Austral’? Aloetic Physic Ball . pt es 
‘*Austral’’ Arsenic and Copper Worm Drench for ‘Sheep - aero gs} 
*¢ Austral’? Barb Wire Embrocation .. ‘ bs po get 3) 
“¢ Austral’? Blood and Water Drench ty on Fr pay Yi} 
** Austral’’ Caleifer Powder .. i” sie a es me paeyy 
‘¢ Austral’? Caleifer Solution .. vt a zy A yt Ree A 
““Austral’’ Caustic Stick She iy Se ah bie us vides THE] 


*¢ Austral’? Cleansing Drench .. 22 i ws ies Ye oo a) 
‘‘Austral’’ Cooling Lotion .. 3° are fe ort iy Ly 


*¢ Austral’? Dairy Ointment ae Se as us it: paren LOais 

“* Austral’? Dusting Powder .. as bt ot + La, ie LUG 

“Austral”? Eye Blight Tablets se : . a 104 
- **Austral’’ Gall Ointment : a rx: yes chet ge WS 
_ ** Austral’? Garget Powder .. ote sit 85 ap au .. 106 
___ ** Austral’? Gripe Drench if ie oh a ait i eeALO7, 
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Reg. No. 
Taylors, Elliotts, and Australian Drug Pty., Ltd., 154 Charlotte street 
3risbane—continued. ? 
“¢ Austral’? Horse Blister Tey oy _ oe Wh .. 108 
“¢ Austral’’ Iodine Capsules .- - mG ae ae Ar sh. ea 09 
“‘Austral’’ Liquid Blister aah st, se — ae oH Pee 1) 
‘* Austral’? Lung Worm Drench ec we sit as a ae 
** Austral’? Mange Dressing .. e Fa As = Ad Aesaa hd 
«* Austral’? Pig Cough Powder a, 52 ah) Ae ¥ eee 
“¢ Austral’? Pig Purgative Powder .. be 7 re. = coy ANEY. 
“¢Austral’’ Pig Worm Powders ~ .. we ae ri =e ne babe 
‘* Austral’? Regulating Drench ne at By fis 5 mene this 
‘¢ Austral’? Ringworm Ointment Bijee oes ivs ef rat a ject ALK) 
““Austral’’ Scour Drench se if re Seng Naty 3 of Sis alate 
‘* Austral’? Trypan Blue : a m ae wi oy ES 
‘* Austral’? Vaginal Douche Powders a oe Piso Se: free LO a 
** Austral’’ Vaginal Pessaries hs i es ie ref, ese JEN) 
“Austral’’ Veterinary Embrocation ao og Be ue ny bat 
‘¢Austral’’? Wart Paint | oa a4 a ae vee ABAD 
‘Austral’? Worm and. Condition Powders .. oe ei abs > tb 
Barko Tasteless Condition Powders .. fe ry Ai . .. 124 
Bickmore’s Gall Cure .. yee m0 at Se fr i ae led 
Butler’s Leeming’s Essence .. +: +. he er aiesh ‘gn BYES) 
Doyle’s Distemper Mixture .. tye i 5A ae ob. ee 7: 
Doyle’s Laryngine Su tie an . aie ad = ... 168 
Doyle’s Skin Dressing .. oe a RG in vs 369) 
Lieut. James’s eda Ointment .. oes 9 i ty: an Y¥B) 
Redueine .. aie ott 3 = oe: Bt ney AD 
Row’s Embroeation . oe a a Bt Peo, 
Skinner’s Cleansing and ‘Tonic ‘Drench jh a be He 65 AVY 
Skinner’s Ointment ae 55 ee — yc ns so ARLiT.. 
Stevens’s Ointment 33 Sc a Ses =, af Ar: .. 433 


Weaver’s Sheep Drench... < a ra 383 oe .. 411 


Tudor, H. G., Toowoomba— 
Stock Cough Paste nt ie ays es We ty Sh Bon UH 


Vaginitis Powder ys 0 Ac we ~ _ as -. 166 
Webster and Co., RE ., Ltd., Any street, Brisbane— 

Carbene .. é ng ‘ of do te ae a .. 1063 

Cee-Tee-Cee ac bie we ms te An o, me .. 1064 

Mag-O-Tol 7” 23 mae at isu ae Te a) .. 461 

Wurmettes a a: 42 or ny oe a are C27 462% 


Witkni;Eiz-Olie , o14 agi eereibe Wiceley oR shatle hace Clete core iinins Abie ae OBS 
Wilcox, Mofflin, Ltd., Longland street, Brisbane— 


Cesto Tapeworm Drench ese Rei ae ere oats ae oT 
Red Spot Double Saath i ri we os Ae eo ». 225 
Tetralene Pe teat ifs 5. a cs .. 226 
Tri Kos .. Be G a 4 aH a: + 3s .. 1130 
Wilmolene Pt Me iS a ae a: me as .. 227 
Wincheoribe, Carson, Ltd., Eagle street, Brishane— 
Anti Mammitis =a 36 oh A mrated, tire arise EB 
Bailey ’s Amolene Ointment .. %, oa) Bn oe . .. 342 
SUCCESS. 


Success is a hard castle to take. The walls are impregnable, You cannot make 
a breach in them. ‘There is only one way in. That is by the gate of hard work, 
the key of which is enthusiasm.—Sir Water PLUMMER. 


i oA 
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Agriculture in Other Countries.” 


Subjoined is a summary of conclusions drawn by Mr. W. J. Spafford, 
Deputy Director of Agriculture, South Australia, from investigations made by 
him during a recent tour of portions of the principal agricultural countries 
in the same climatic cones as the settled portions of Australia. Mr. Spafford 


was commissioned by the South Australian Government to inquire into and report 
on production and preparation for marketing of agricultural products, including 
crops and livestock in South Anserica, South Africa, and New Zealand. 


BESIDES being a beautiful country, New Zealand is a remarkably 
good agricultural country, particularly as regards the production 
of dairy produce and sheep for meat. 


In all probability the best pastures in the world are to be found in 
New Zealand, the natural conditions encouraging the full growth of 


pasture plants, and the farmers being extremely efficient managers of 
pasture lands. 


The seed certification scheme, as maugurated in New Zealand, and 
developed and controlled by the Department of Agriculture, is playing 
a great part in the improvement of New Zealand pastures. 


The Meat Producers’ Board of New Zealand has been functioning 
for thirteen years, and so successful have its efforts been that it is the 
envy of most meat-exporting countries. Producers are adequately 
represented on this Board, for five of the eight members are direct 
representatives of meat producers. 


Co-operation is very important in the dairying industry of New 
Zealand, and it appears that much of the success attained in this branch 
of agriculture is due to this fact. 


We. have so much to learn from New Zealand in connection with 
pastures, dairying, fat lambs, and co-operation that officers of the 
Department of Agriculture should be sent, more frequently than in the 
past to that country, to get first-hand knowledge of the progress being 
made. : : : 

Chile is a direct competitor with Australia with wines and barley, 
and although the agriculture is rather backward in some directions, has 
great potentialities for the production of all Mediterranean-climate crops. 
It appears, however, that the development of her agricultural resources 
cannot be brought about quickly, and, further, she is handicapped in a 


similar manner to Australia in the time taken to place primary products 
on the European markets. 


Argentina is such a wonderful agricultural country that she could, 
if allowed, swamp the markets of the world in which Australia is 
interested, with all the agricultural products which are produced in the 
temperate and sub-tropical portions of the Southern Hemisphere, except 
merino wool. 

3 The greatest competitor of Australia at the moment, Argentina is 
_ likely to become still greater as time goes on. 


RAN AB Sete US ad Tp RR. cil Pe Ld | Retain fb colle et oer 
*From Agriculture in the Temperate and Sub-Tropical Climates of the South, 


__ Bulletin No. 310, by W. J. Spafford, Deputy Director of Agriculture, South Australia, 
__reprinted from the Journal of Agriculture of South Australia, 1936, 


en 


: 
| 
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To be able to contend with the competition of Argentina Australia 
is dependent upon the political advantage she has in being one of the 
units of the British Empire. 


It will be necessary to extend the political advantage of Australia 
to enable her to meet the increasing competition from Argentina, and 
this can probably be done best by forming a close association with other 
outlying parts of the Empire, and more particularly those in the 
Southern Hemisphere, of which the most important are New Zealand 
and South Africa. 


To encourage Great Britain still further to purchase Empire pro- 
ducts in preference to foreign an effort should be made to balance the: 
trade to and from that country. Other things being at all equal pre- 
ference should be given to the purchase of goods from the United 
Kingdom. 

Although Uruguay maintains a fair number of sheep and is an 
exporter of wool and sheep meat, it does not appear as though this 
country can ever develop into an important competitor of Australia with 
any agricultural product. 


Southern Brazil exports a lot of oranges to Europe, and is constantly — 
increasing supplies, but being of the type produced in sub-tropical 
climate, they do not compete directly with Australian export oranges. 


Zebu cattle and their crossbreds are giving complete satisfaction in _ 5: 
the tropical parts of Southern Brazil, and will probably do the same for 
the portions of Australia with similar climatic conditions. 


Throughout South America livestock for slaughter are sold by live 
weight—a method which ensures that the producer gets paid for what 
he produces, and at the same time simplifies things for the buyer. 


South Africa is a direct and important competitor with Australia 
with merino wool, and it appears that her wool industry would be 
improved by the lifting of the embargo on the exportation of stud 
merino sheep from Australia. 


Everything possible should be done towards retaining the most 
friendly relationships with South Africa, for it appears that it will 
take the combined efforts of New Zealand, South Africa, Australia, and 
other parts of the Empire located in the Southern Hemisphere to compete — 
successfully with South America. 


Arising from the tour of portions of the Southern Hemisphere is 
one conclusion which overshadows all others, and that is that the com- 
petition now being faced by Australia from South American products 
will get greater and greater in the near future, and that the sooner steps 
are taken to combat it the better. In this connection the following 
suggestions are made :— 


(a) A serious endeavour should be made to balance the trade 
between the United Kingdom and Australia by purchasing 
goods made in Great Britain whenéver possible. A 


(b) A close trade association between the parts of the Empir 
located in the Southern Hemisphere should be developed as 
soon as possible. a 
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(c) To educate agriculturists in the needs, aims, production, and 
practices of the various parts of the Empire an Empire 
Agricultural Convention should be organised to meet every 
year, or at least every second year, in one or other of the 
Empire countries. 


Australia, being dependent upon its agriculture, and the 
progress of agriculture being dependent upon selling over- 
seas, every effort should be made to produce and prepare 
articles of a quality to retain any market once gained. This 
can be done by very rigid inspection to high standards of 
quality at ports of embarkation, and helped by attaching 
to all Departments of Agriculture a commercial branch to 
advise agriculturists on market requirements, current prices, 
co-operation, &e. : 

(e) To help counteract the wonderful natural advantages of 
South America the cost of production of agricultural produce 
must be lowered, which can only be done by increasing the 
yield per unit. To do this agriculturists must be kept abreast 
of the times, and so a fully-staffed, efficient Department of 
Agriculture, including officers for field crops, horticulture, 
viticulture, veterinary science, cattle, sheep, pigs, wool, 
poultry, bees, irrigation, and marketing, must be maintained 
at all times. 

(f) In South Australia (this applies to Queensland, also—Ed.), 

where manufacturing advantages are not great, the develop- 

ment by the people of an agricultural outlook would help 
maintain an export balance. 


(d 


wa 


EMPTYING THE DIP. 


With the approach of the dipping season many farmers whose dips are not fitted 
with waste pipes will be confronted with the task of emptying their dips by hand. 
Here is a way to lighten the labour. Put a tall post in at the side of the dip, and 


rh 


PLATE 92, 


on this, by means of a chain, hang a free-moving beam. To one end of the beam 
‘i fees sack of stones and to the other a 10-gallon (or larger size) drum. The rest 
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Sorghum Poisoning. 


|S view of the numerous inquiries received from farmers regarding the 
poisonous properties of immature sorghum, attention is drawn to the 
characteristics of the chief types in general cultivation. 


All grasses of the sorghum family, which includes Sudan grass, — 
Johnson grass, the sweet or saccharine sorghums, such as Saccaline, 
and the grain sorghums represented by Feterita, contain a hydrocyani¢ 
acid-yielding glucoside, usually termed prussic acid, or HON, which ~ 
is often responsible for fatalities among stock where reasonable 
precautions are not adopted. 


The poison is chiefly concentrated in the young stalks, and persists 
in. decreasing quantities as the plant grows, entirely disappearing by 
the time maturity is reached. Stock should, therefore, never be allowed 
access to immature sorghum, especially if wilted through dry weather. — 
Second growth and immature frosted material is also dangerous. It is 
safe to feed the young growth if cut and allowed to dry, but as sorghums 
are most palatable and nutritious when the grain is in the milky stage, 
this is obviously the most opportune time to cut for silage or fodder — 
purposes. Once the heads are well out, stock can be grazed or fed with — 
safety. : ep 

Sudan grass is largely grown as a grazing crop, and many farmers 
have successfully fed this grass to stock in all stages for many years. 
It contains approximately one-quarter as much HCN as sorghum at 
corresponding periods of growth, and farmers should therefore feed 
with catition in hot dry weather, and not turn in hungry stock to graze. — 


It is important to secure pure seed, as all sorghums hybridise 
readily, and fatalities have been reported, possibly as a result of using 
hybrid seed. . 3 

Johnson grass is distinctly poisonous, as it contains a greater 
quantity of HCN than any of the cultivated sorghums. This grass 
should be eradicated wherever possible, as it spreads rapidly from roots — 
and seed. The seed is difficult to distinguish apart from Sudan seed, but. f 
the plant can always be identified, owing to its deep rooting habit, — 

- whereas Sudan grass has shallow fibrous roots. ; 


[1 Mar., 1936. 
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Tobacco. 


Once again splendid rains have been received in all tobacco districts, 
and from reports received, all areas with the exception of Mackay and 
Sarina give promise of returning splendid yields. In this latter district, © 
the excessive rainfall has caused considerable damage, the result of 
which will not be known until conditions improve. 


Curing is now in full swing at Texas and Miriam Vale, and leaf 
harvested to date is of fairly good quality. Apart from severe out- 
breaks of mould in isolated areas at the commencement of the season, 
disease has not been troublesome. Of the pests, the stem grub is again 
causing considerable trouble, necessitating the continual cutting back of 
affected plants. 

Cotton. 


The progress of the cotton crop during February has been rather 
irregular, according to the amount and frequency of rainfall experi- 
enced. Broadly speaking, in the districts which have received good 
rains during the month, fairly satisfactory development has occurred, 


Zi Puate 95. 

Giant rotary hoe chopping out old cane stools, Fairymead Plantation, Bundaberg— 
a A 75-h.p, caterpillar tractor provides the power. 

and many crops give promise of yielding very good returns if fayour- 
able conditions are experienced for the rest of the season. In the 
districts which did not receive rains, the erop prospects are not so 
satisfactory, however, some shedding of the flower buds and young 
bolls having taken place, and unless good rains are soon experienced, 
the development of the plants will be seriously checked. Soaking rains 
would be acceptable, therefore, in all the cotton districts. 
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The earliest-planted crops have started opening during the month, 
and harvesting operations are under way in all districts. The ginneries 
at Glenmore and Whinstanes were opened on the 24th to receive cotton. 


Sugar, — 

With the exception of the southern districts, heavy rains were 
experienced throughout the cane areas during February. To date no 
serious flood damage has been reported, and it may be assumed that 
crops will benefit widely from the downpours. ‘ 


Prospects for the 1936 crop are at the present time very bright. 


PTT TTT RTT 


PLATE 96. aS . 
W. R. Tune XII. (H.B. No. 6989). =a “ 


Tulip XII. is the ‘‘star producer’? in the dairy herd of Westbrook Farm Home 
for Boys, near Toowoomba. She was first in Queensland for all cows completing 
‘their tests in January last. During her test she was milked at regular hours twice = 
daily, and had no feed other than that produced on the farm. Five different boys 
had’ charge of her in the course of the test, and had she been forced and milked ~ 
solely by one experienced milker throughout it is probable that her production — 
would have been even greater. She is by Westbrook Councillor II. (2047) ex — 
Montrose Tulip IV. (1436), and was Champion Jersey Cow at Toowoomba last 
year. The Superintendent of Westbrook, Mr, Thos. Jones, received recently the 
calf roll entry for Westbrook Tulip 71, all bred from Montrose Tulip IV., the dam 
‘of Westbrook XII. Some little time ago one of this family was the highest 
producer in the Affleck Cup competition for Queensland. -* 


et ee 
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The Tea Gardens, ‘‘Fairyland,’’? Kuranda. 
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North Queensland. 


PLavTe 98. 


On the Herbert River at Macknade, near Ingham, 
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In Memoriam. 


MR. LOUIS GEORGE JONES. 


The Department of Agriculture and Stock lost a valued officer by 
the death of Mr. L, G. Jones, on 9th January after a brief illness, and 
which is recorded with profound regret. 


The late Mr. Jones was born in 1872 at Oatlands, Tasmania, where 
his grandfather, the late Robert Jones, was a pioneer grazier, His 
father, the late William Jones, was among the first -to establish a flock of 
Corriedale sheep which he bred on his well-known property, Ballochmyle. 
So from his earliest years the late L. G. Jones was associated with rural 
pursuits, stock raising particularly, in one ‘Way or another. For some 
years he was engaged in the pastoral industry in New South Wales. Coming 
to Queensland, he settled near Jericho in the Central Division of the 


State. 


Inyalided from active service overseas with the 41st Battalion, Aus- 
tralian Imperial Force, he joined the Commercial Branch of the Depart- 
ment in 1917. For a time he held an appointment as officer under the 
Animals and Birds Acts, and subsequently as Quarantine Officer (Plants). 
He was noted for his high sense of duty, assiduity, and complete dependa- 
bility in everything he undertook. These and other fine qualities, added 
to an innate courtesy, won for him many friends, especially among those 
with whom he had dealings from day to day. 


By nature an earnest student, he interested himself closely in stock 
and plant problems, and this interest continued as an absorbing hobby 
until the end. He was the author of a number of publications relating to 
stock breeding and management, including ‘‘The Flockmaster’s Com- 
panion’’ and ‘‘Stock Breeding Simplified. ’’ 


In the presence of many sorrowing friends, including departmental 
colleagues and comrades of his old battalion, the late Mr. Jones was laid 
to rest in the Lutwyche Cemetery on Friday, 10th January. He is survived 
by his widow and three sons, and to them deep sympathy is extended. 
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Answers to Correspondents. 


BOTANY. 


Replies selected from the outgoing mail of the Government Botanist, Mr. C. T. 
White, F.L.S. 


Heart-leaved Poison Bush. ‘ 


A.L.C. (Atherton) — 

The specimen is the heart-leaved poison bush, Gastrolobium grandiflorum, very 
common in parts of Central and Northern Queensland. The poisonous prin- 
ciple is an alkaloid. This plant is one of the most serious poisonous plants 
we possess, and much more remains to be discovered concerning it, par- 
ticularly at what stage of its growth it is most toxic. Most graziers believe 
that the plant is worst following a burn, but this is probably due to the 
fact that the sheep would eat more of the tender young shoots following 
a burn than they would of the somewhat dry and harsh adult leaves. Gastro- 
lobium is one of the few plant poisons for which an antidote is known. 
_The use of Condy’s crystals (permanganate of potash) administered as 
a drench is said to be a sure and safe treatment, although, of course, it 
must be administered before the animal has gone too far. Dr. A. Herbert, 
in a valuable bulletin on the poisonous plants of Western Australia, quotes 
several cases of the successful use of the antidote in that State, and recom- 
mends as effective dose for sheep and pigs 10 grains (about as much as 
will comfortably lie on a sixpence), for horses 15 to 20 grains, and for 
cattle 30 to 50 grains. He states that the action of the antidote is more 
rapid when the stomach is in an acid condition, There are two or three 
methods of attaining this end. The use of lime juice or vinegar has been 
recommended, but, as you probably know, the experiments of Chestnut and 
Wilcox, Americans working on allied leguminous plants, show that aluminium 
sulphate is the most satisfactory substance. The genus Gastrolobiwm, is 
very strongly developed in Western Australia, and about fifteen species 
or different sorts are known to be poisonous to stock in that State. We 
only have the one species in Queensland. 


Poison Peach. 
M.E.B. (Coolum )— 

The specimen is the wild or poison peach, Trema aspera. This shrub is very 
common in coastal Queensland, and has a very bad reputation as a poisonous 
plant. At times it develops a prussic-acid-yielding glucoside, and if eaten 
in any quantity then trouble is likely to follow. This trouble is more likely 
to occur in weak and hungry stock than in paddock stock. The formation 
of the poisonous principle is very erratic, and what controls its formation 
we do not know. Personally, we have seen wild peach eaten to a very large 
extent in some places, and no trouble has ensued. 


Plants from Brisbane Valley Identified. 
D.C. (Toogoolawah)— 

1. Baccharis helimifolia (groundsel bush).—This shrub has been suspected of 
poisoning stock at different times, but feeding tests carried out at Yeerong- 
pilly with it some time ago gave negative results. After the animals had 
been feeding on it for about a fortnight they became very emaciated and 
constipated, but when put back on to normal fodder they soon recovered. 
The plant has little or no fodder value. We have seen stock eat it on the 
North Coast line, but more or less neglected by them usually. 

2. Physvis minima (green gooseberry).—This is not known to be poisonous or 

, harmful in any way. 

D 3. Phyllanthus maderaspatanus.—A plant belonging to the family Euphorbiaceae 

q for which we have not heard a common name. It is a fairly common weed 
in pastures in coastal Queensland. It has no poisonous properties. 

4, Rhynchosia minima.—A legume Vay, common throughout the coastal Queens- 
land pastures and for some little distance inland. It is generally considered 
as quite a useful herb in the mixed pasture. x : : 

We do not consider any of these plants responsible for your trouble. 
- Tf the losses are serious and still continuing, it might be best to have an 
examination of the paddocks. 
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Wild Mint. 
R.P. (Grantham)— ~ 


The specimen represents wild mint or narrow-leaved sage, Salvia reflexa, a native 
of the United States now naturalised in parts of Queensland, where it has 
become a very serious weed pest. The plant has been proved to be poisonous 
by feeding tests. Most of the serious trouble seems to have been with 
travelling stock, ordinary paddock or resting stock not being affected, or 
at least to the same extent. A peculiar feature of poisoning by this plant 
is that sometimes no symptoms are noticed for a couple of days after 
ingestion. There is generally a twitching of the muscles, and death follows 
a few hours after the appearance of marked symptoms. A bulletin by . 
the Poison Plants Committee of the Council for: Scientific and Industrial 
Research advises that on post mortem all the organs were found engorged 
with blood, and a slight inflammation of the fourth stomach and bowels 
was also noticed, 


Two Reputedly Poisonous Plants. 
J.J. (Kingsthorpe, via Toowoomba)— 


Of the two specimens, the flat-leaved one represents a species of cotyledon or 

- echeveria, This plant is common in ppatdcn culture, but we have never 

. known it to be eaten here before. However, the plant has a very bad 

reputation as a poisonous one, and if eaten by your pigs we think it is 
almost sure to cause trouble. 


The longer, narrower, and somewhat triangular leaf is a species of Mesembry- 
anthemum, or pigface. This likewise is supposed to be poisonous, causing 
stupor, but we think the other plant is more likely to be the cause of your 
trouble. In any case we would keep pigs away from both of the plants 
or dig them out. 


Black Bean. 
A.E.H, (Kulara, via Cairns) — 


The specimens represent Mucuna gigantea, a vine widely spread through coastal 
Queensland and extending into New Guinea. It is sometimes known as 
black bean. We have never heard of the species being eaten, and most 
species of Mucuna are somewhat deleterious, Although we have had no 
experience with them, we should think it unwise to try them as food. 


Bottle Tree. 
E.A, (Toowoomba)— 


The specimen forwarded with your letter of the 4th instant is Sterculia discolor, 
sometimes known as the scrub bottle tree. It is a native of Southern 
Queensland, and is mostly found in the drier scrubs. It grows to a large 
size and makes a handsome tree well worthy of cultivation. ‘There are 
one or two in gardens about Brisbane, and we have seen it as a street tree 
at Grafton, in New South Wales. There is a very fine avenue of them in 
the main street of Augathella, Western Queensland. It should grow quite 
well at Toowoomba, It is usually propagated by seed. If you are unable 
to get seed, try cuttings. We have had no experience with the tree, but ~ 
do not see why it should not strike from cuttings. 


Sturt’s Pea. 
H.W. (Proston, via Murgon)— 


Clianthus Dampieri, Sturt’s pea, is not at all likely to become a pest if cultivated 
in the garden. We have never seen it run out anywhere in Queensland— 
in fact, a number of people seem to have difficulty in growing it. It is 
very abundant in some of the drier parts of Australia in its native 
habitat, as at Broken Hill and parts of South and Western Australia. We 
have never heard of it causing trouble to stock, and it is not known to 
possess any poisonous or harmful properties. We should think the chances 
are that the flower is self-fertilized, but on this point we have no definite 
knowledge. 
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Plants from the South-West Identified. 
H.S. (St. George)— 


1. 


Tetragonia expansa (New Zealand spinach).—A very common farm and 
pasture weed in parts of Queensland. ‘The leaves are used as a substitute 
for ordinary spinach, hence the local name. : 


. Tribulus terrestris (caltrops or goat head).—A very common pasture weed 


in Queensland. It produces a very troublesome burr. 

Eriochloa sp.—The name ‘‘ early spring grass’’ is sometimes given to species 
of eriochloa, but we do not know that the name is appropriate, as it is 
not earlier than many other native grasses. All species of eriochloa are 
excellent fodders and worthy of encouragement. 


. Chloris truncata.—The native chloris grasses, of which truncata is a species, 


are very valuable sheep fodders, producing a good, leafy bottom. They 
are among the first to respond to spring rains, and we have noticed this 


particularly with the present species. 


. Cyperus sp.—It looks like Cyperus rotundus, nut grass, but as there are 


no seed heads we cannot be sure. 


. Sporobolus pallidus, sometimes called fairy grass, but this name is applied 


to other grasses also with somewhat similar seed heads. It grows rapidly 
following rain, but is rather short lived. 


. Hibiscus trionum.—This is a very common weed over the warm temperate 


regions of the world. It is very common on the Downs and in parts of 
Central Queensland. We cannot say that we have seen stock eat it, at least 
to any extent. 


. Bragrostis cilianensis (stink grass)—This is a very common grass in 


Queensland. It mostly occurs as a farm weed, Generally it is left 
untouched by stock, owing to the peculiar odour given off by the leaves. 
The only cases where we have heard of stock eating it are where horses 
ploughing have taken to it rather readily, but under these conditions horses 
eat almost anything. ; 


. Verbena officinalis —This is a very common weed in Queensland which is _ 


not eaten by ‘stock so far as we know. It is not known to possess any 

harmful or poisonous properties. - : 

Ditches sericeum (blue grass).—One of the best grasses of the Western — 
owns. : 


. Dactyloctenium radulans (button grass)—This is an excellent fodder 


readily eaten by stock both in the green and dry state. 


. This does not look to us like a native plant, but we think is a shoot from 


a pomegranate, Punica Granatum. 


. Capparis lasiantha.—Thig is a very common climbing plant on the Darling 


Downs and parts of Western Queensland. The fruit is edible and sometimes 
called mulpup. . 


. Zygophyllum: apiculatum (twin-leaf or gall weed).—This plant is extra- 


ordinarily drought-resistant, and is often seen in great abundance in 
cleared brigalow and belah country. It has been accused of poisoning stock, 
but we have not scen stock cat it to any extent. We are doubtful if it 
possesses any harmful properties, as an allied species in Western Australia — 

has some reputation as a fodder during times of drought. t 


. Brachycome microcarpa.—A native daisy. 

. Atriplex Muellert.—A. saltbush. 

. Rumen bidens—A dock. 

. Evolwulus alsinoides. 

. Solanum esurale—Potato bush. fe 


A Poisonous Plant (Wedelia asperrima) 


_ R.W.B. (Hughenden)— 


losses of sheep has been 


The specimen forwarded and suspected of causing doses fn North-Western 


: i, i commo: 
determined as Wedelia asperrima, a very Te has been received on 


eensland and parts of Northern Territory. Jt | 
ane occasions Bs a plant poisonous to sheep. Sheep apparently only eat 
it in the young stages. Tt has been reported to cause pneumonic symptoms, 


and milar ones are found to be caused by a closely allied plant in 
Southern ‘Queensland and Northern New South Wales this supposition seems 


to be justified. : 
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Oakey District Plants Identified. 


M.I.R. (Devon Park, Oakey )— 
1. 


9 
3. Dicanthium sericeum, (blue grass).—One of the best known fodders in 


4. 


- 


Paspalum: dilatatum.—The common paspalum, 
Danthonia sp. 


Queensland. 

Echinochloa colona (wild millet) —This is very closely allied to such well- 
known cultivated crops as Japanese millet and white panicum, It is a 
very good fodder. : 


- Paspalidium globoideum (shot grass or sago grass).—It is very palatable to 


and much eaten by stock. 


. Sporobolus pa'lidus.—A short-lived grass coming up after the summer rains, 


which seeds quickly and dies off. It provides a fair amount of bottom, and 
is one of a number of grasses which are commonly called fairy grass. 


. Dicanthium sericewm.—Same as No. 3. 
. Bulalia fulva (brown top).—It is very common in Queensland, and is widely 


distributed throughout this State and New South Wales. Its reputation as 


a fodder varies greatly with the different districts. The coarser forms are 


not of much fodder value, but the finer forms are very useful. 


- Themeda australis (kangaroo grass). 

. Sporobolus elongatus (rat’s tail grass). 

. Cyperus sp.—A sedge. 

- Sorghum leiocladum.—A tall-growing native sorghum, 

. Eriochloa sp. (early spring grass)—This name is not particularly appro- 


priate, as species of Hriochloa are not more responsive to early rains 
than any other native grass. They are all good fodders, however. 


. Cymbopogon refractus (barbed wire grass). 
. Digitaria Brownei, : 
. Eragrostis cilianensis (stink grass) so called on account of glands on the 


leaf edge giving off a peculiar odour. It is generally left by stock, although 
it may be occasionally eaten by horses when ploughing. 


. Aristida leptopoda (a three-pronged spear grass).—From the point of view 


of fodder this is perhaps the best of the aristidas, the others being all 
fairly wiry. 


. Tragus racemosus (small burr grass). 
. Chloris ventricosa.—A native chloris or star grass which makes an excellent 


bottom fodder for sheep. 


. Aristida leptopoda—Same as No. 17. 

. Digitaria divaricatissima, : 

- Eragrostis leptostachya (paddock love grass). 

. Enneapogon nigricans, 

. Sporobolus pallidus. 

. Chloris divaricata—See note to No. 19. 

. Agropyron scabrum (wheat grass).—It varies considerably in fodder value 


in different districts. Most of the common forms on the Downs are rather 
wiry and not eaten to any extent. 


Ground Berry. 
, JK. (Clifton)— 
_ The specimen represents Physalis subglabrata, a native of the United States. 


It is a species of gooseberry or, as it is known in America, ground berry. 


If it gets into cultivation it is a serious pest. We have had it on several. 


Occasions in Queensland, but mostly just seattered here and there, once 
from Kingaroy and several times from the Downs about Warwick. Eradi- 
cation is certainly difficult. Ploughing and hoeing and ordinary mechanical 
means only cause fresh plants to grow from each piece cut off, as you 
have found out. You tried covering them with straw, but we do not 
think this will be very effective, as the plants will either grow through, or, 
as soon as you lift it, they will spring up again. ‘The only mechanical 
means would be to keep the green parts cut off so that the underground 
Toots would gradually die out. This is all right in a small garden, but it 
is practically impossible under field conditions, except in a small patch. 
The best means would be a slow poison that would penetrate to the roots, 
and we have asked the Agricultural Chemist to advise you on this matter. 


a | 
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Paspalum Urvillei. 
N.R.C, (Currumbin)— } : 
The specimen represents paspalum urvillei, a tall-growing paspalum boomed 
some time ago as a fodder under the name of Paspalum virgatum. It has 
never taken on very readily, and seems to have gone completely out of 
favour. It sometimes grows quite well on poor country, but as far as 
our experience goes stock reject it unless driven to it by extreme hunger, 


a 
fs. 
1 
: 


Two Fodder Shrubs. 


W.S.C. (Roma)— 

1. Ehretia membranifolia.—This is a very common tree or shrub in parts of 
Western Queensland, and it is generally regarded as a good fodder. 

2. Celastrus Cunninghamit.—This is fairly common in Queensland, growing both 
on the coast and inland. In the Maranoa district it mostly grows as a 
shrub. It is generally resgarded as a good fodder, but we have not seen 
stock eat it. 

_ These speaimens are in full flower, and there is no doubt of determina- 
tion, They are moderately common in parts, but we have not heard local 
names given to any of these plants. 


Clover and Rye Grasses. 


Progecr Crus, Garnant State School (via Rockhampton)— 
eee 


' Common Name. Botanical Name. Country of Origin. 
Suckling Clover ..| Trifolium minus ..|Europe (widel read). 
Berseem Clover ..| Trifolium alexandrinum| It fe acme oes pao grow- 


ing wild, but is supposed to 
have originated in Egypt or 
\ rah Rey tha near Hast. 
Bokhara Clover ..| Melilotus alba ., -.|Probably Western Asia. Now 
widely spread over Europe, 
Northern Asia. It has been 
. introduced into America, New 
ae, : : Zealand, and Australia, 
Perennial Red Clover| Trifolium pratense ..|Europe and Western Asia. 
Now so widely spread in 
cultivation, it is rather hard 
to say where it is truly a 
: native and where introduced, — 
White Clover ..| Trifolium repens ..|Hurope and Western Asia. 
Cocksfoot Grass ..| Dactylis glomerata ..| Europe and Temperate Asia. 
Italian Rye Grass ..| Lolium multiflorum ..| Southern Europe and Northern 


Africa (Mediterranean 
region). 
Perennial Rye Grass|Loliwm perenne ..| British Isles and ~ Central 
. ; Europe. : 
Wimmera Rye Grass| Lolium subulatum ..|A native of Southern Europe. - 


It first attracted attention as 
a fodder in the Wimmera — 
district, Victoria, hence local 


name, 
esterd District Rye| Loliwm sp... ..| Probably of cultivated origin. 
Tass 


Cape Cotton. ae 
W.H. (Mount Samson, Dayboro’ Line)— : 


The specimen represents Cape or balloon cotton, Gomphocarpus fruticosus, a 
native of South Africa, but now a common naturalised weed in Queensland. 


It is sometimes encouraged on a property when it first makes its appearance ~ 


on account of its ornamental appearance. It can become a very serious 
pest, however, and eradication of the plants you have is recommended. 
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Candle Nut. 
**Sap’? (Townsville) — 
The nut is the Candle Nut, Alewrites moluccana, a native of North Queensland, 


but also widely spread through New Guinea, parts of the Malay Archipelago, 
and islands of the Pacific. The nuts yield a valuable drying oil for which 
it is hoped to find a market in the future. We have known people to eat 
the nuts frequently, but sometimes they cause gastric trouble, with purging 
and vomiting, possibly from being eaten in a somewhat rancid state. 


Grasses from Condamine Identified. 
J.L.B. (Condamine)— 


ih, 


2 bo 


Qo 


oo oy 


Dicanthium sp.—This looks like a form of blue grass, Dicanthiwm sericeum. 
These grasses are at present under review, and all of our material is in 
the hands of a specialist to classify. 


. Dicanthium sp.—The same remarks apply as to No. 1. 
. Chloris ventricosa.—A native chloris grass, which are amongst the best of the 


native grasses, especially in the brigalow and belah country, They give a 
good quantity of leafy bottom relished by sheep. 


. Eleusine indica (crowsfoot grass).—This grass mostly occurs in Queensland 


as a weed of cultivation, around cowyards, or anywhere the ground has been 
disturbed rather than in the ordinary pasture. It is fairly coarse, but 
is readily eaten by stock. Like young sorghum and other grasses it con- 
tains a prussic-acid-yielding glucoside, but there has been very little trouble 
from it in Queensland. 


. Chloris ventricosa—Same as No. 3. 
. Digitaria divaricatissima.—A very common grass on the Downs country, and 


generally regarded as quite a good fodder. 


- Bothriochloa intermedia (sometimes called tall or Queensland blue grass).— 


It is generally regarded as a good fodder. 


. Digitaria marginata (summer grass)—This mostly occurs in Queensland as 


a weed of cultivation and in somewhat similar situations as eleusine indica. 
It is quite a good fodder. 


We are very interested in your notes on the blue panic grass. We 
think it is quite a good grass in certain situations, particularly for small 
paddocks for grazing off. _ Mitchell grass should grow well with you if 
you can establish it, but the chief objection raised to Mitchell grass on 
small areas in the Western Downs is that its carrying capacity is not 
thought to be high enough. If sown, however, this would probably not hold, 
as it would grow much thicker than under ordinary conditions in the normal 
pasture, 


Ulceration of the Skin of Pigs, 
A dairy farmer writes— f : 
“*T have two pigs that have large sores on the skin; in one case the sore is 


as large as a saucer on the shoulder, and it seems to be spreading. It 
came on very suddenly, and there was no swelling as there is in the case 


of ordinary abscesses. Can you tell me what the disease is and how to 
control and treat it??? 


This is a condition known as ulceration of the skin, It has been described by 


Departmental veterinary officers as ulcerative spirochactosis of pigs and 
ulcerative granuloma of pigs. Mr. K. S. McIntosh, B.V.Se., states that, as 
the name denotes, the disease is caused by a spirochaete or spiral-shaped 
germ which apparently gains entrance to the body through wounds or 


_ scratches of the skin or deeper structures. It is not uncommon to find the 


sockets of the teeth affected when the milk teeth are being shed, and it 
is frequently seen causing large abscesses following castration. Other 
organisms are also present, but are regarded as secondary invaders and 
not the primary cause. The condition is described fully by Mr. MeIntosh 
in the ‘Queensland Agricultural Journal’’ for May, 1935, and is now 
available in leaflet form at the Animal Health Station, Department of 
Agriculture and Stock. The disease is generally, though not always, asso- 
ciated with dirty, unhygienic, and badly managed piggeries, and 10 
doubt is encouraged by lice and other parasites. Treatment is not easy, but 
must be persevered in-if results are to be obtained and the disease 
controlled or eradicated. ' 
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General Notes. 


TUNG OIk GROWERS. 

All growers of Tung Oil who will haye seed nuts available for disposal 
during the present season are asked to forward, without delay, an estimate 
of their crop (weight of dried nuts) to the Under Secretary, Department 
of Agriculture and Stock, Brisbane. 


An endeavour is being made to arrange for the milling of the crop, 


but unless a sufficient quantity is available, no finality can be reached; 
consequently, the importance of an early reply will therefore be realised. 
No attempt should be made to include last year’s seed, as it has been 
found unprofitable to treat year-old nuts. Growers should, therefore, 
thoroughly clean under their trees before new season’s nuts commence 


to fall. : 
E. GRAHAM, Under Secretary. 


Staff Changes and Appointments. 


Mr. K. D. Hoffmann, Inspector under the Diseases in Plants Acts, and Agent 
under the Banana Industry Protection Act, has been transferred from Stanthorpe 
to Nambour. 


The resignation of Mr, G. F, Young as Inspector under the Stock, Dairy, and 
Slaughtering Acts, Crow’s Nest, has been accepted as from the 25th February, 1936, 
as tendered; Mr. F. H. D. Marshall, Inspector under the Stock, Dairy, and Slaughter- 
ing Acts at Oxley, has been transferred to Crow’s Nest; and Mr. J. E. Ladewig 
has been appointed Inspector under the Slaughtering, Stock, and Dairy Acts at 
Oxley. 

Constable T. R. Doyle, Mount Lareom, has been appointed an Inspector under 
the Slaughtering Acts, as from the 29th February, 1936. ; 


Dr, F, H. 8. Roberts, Entomologist, Department of Agriculture and Stock, has 
been appointed Entomologist and Parasitologist, Animal Health Station, Yeerongpilly. 


Mr. L. H. Mansell, Bundaberg, has been appointed Agent of the Central Sugar 
Cane Prices Board for the purpose of making inquiries in regard to sales and 
leases of assigned lands during the absence on leave of Mr. A, HB, Aitkin. 


Mr. James Purcell, Toowoomba, Chairman of the Butter Board, has been 
pprenied Chairman of the Dairy Products Stabilisation Board until 30th April, 
936. 


The following honorary rangers under the Animals and Birds Acts have been 
appointed to supervise the protection of native animals and birds on the Cooby 
eek Reserve, near Toowoomba, which was recently declared a sanctuary under 
the Acts:—Messrs. M. J. Barry, Heaith Inspector; H. J. Wrembeck, Councillor of 
Rosalie Shire; A. H. Hart; G. Haig; and W. H. Clark, Shire Overseer, 


Messrs. P. F. A. Hardman, B.V.Se., and M. R. Irving, B.V.Sc., have been 
apnonnied Government Veterinary Surgeons, Department of Agriculture and Stock, 
risbane. 


The following members of the Committee of the Queensland Cane Growers’ 
Council have been appointed honorary rangers under the Animals and Birds Acts:— 
Messrs. A. W. Browne (Edmonton), J. Mann (Edmonton), J. J. Mason (Yorkey’s 
Knob road, Cairns), J. Moore (Double Island road, Cairns), W. C. Griffin (Gordon- 
vale), T. H. een ae (Gordonyale), R, M. Bennett (Aloomba), J. B. Anderson 
(Edmonton), 8. H. Warner (Cairns), T. Boylan (Babinda), H. J. Thomas (Bartle 
Frere), and J. C. McPaul (Bellenden-Ker). Mr. N. G. Scott, Ingham, has also 
been appointed an honorary ranger under the abovementioned Acts. 

Messrs. W. G. Merrill (Finch Hatton) and F. W. Valentine (Sybil Creek, via 
Mackay) have been appointed canegrowers’ representatives on the Cattle Creek Local 
Sugar Cane Prices Board, and Messrs. P. E. Neilsen (Septimus, Mirani) and T. FP. 
Ross (Oakenden, Eton) have been appointed canegrowers’ representatives on the 
North Eton Local Sugar Cane Prices Board. r 

Messrs. B. Henry (Tully), N. Reynolds (El Arish), M: Scanlan (Tully), P. 
Byrne (Tully), Maes Baxter (South Johnstone), have been appointed honorary 
rangers under the Animals and Birds Acts. : : 
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The following have been appointed honorary rangers under the Animals and 
Birds Acts and the Native Plants Protection Act:—Messrs. A. D. Moore (Dalby), 
G. Hussey (Goomburra Homestead, Goomburra), F. Windolf (care of J. Maddox, 
Cunningham Gap road), R. A. Clelland (Douglas street, Greenslopes), W. C. Clelland 
(162 Edward street, City), O. M. Higginbottom (Warren street, Valley), E. 
Buzzacott (Wilton avenue, Yeronga), H. Wetherell (Victoria avenue, Chelmer), 
and Dr. W. H. Bryan (Sandgate road, Nundah). In addition, Messrs. R. W. Lahey 
(Feez street, Yeronga), Dr, E. O. Marks (Wickham terrace, Brisbane), M. P. M. 
Campbell (Wilston), C. T. White (Government Botanist), J. Nebe, Fifth avenue, Coor- 
paroo), and J. E. Young (Graceville), have been appointed honorary rangers under 
the Animals and Birds Acts. All of the abovenamed, with the exception of Messrs. 
Moore, Hussey, and Windolf, are members of the Council of the National Parks 
Association of Queensland. 


Compulsory Branding of Pigs. 


Attention has been drawn recently to neglect on the part of many farmers who 
fail to correctly identify their pigs before sale or disposal, remarked the Minister 
for Agriculture and Stock (Mr. Frank W. Buleock) when discussing these matters 
recently. : 


Mr. Bulcock has issued instructions for the strict enforcement of the Regulations 
under the Pig Industry Act which have a special bearing on pig branding, and 
reports in all cases where the regulations are being deliberately contravened. 


This subject came up for discussion at a meeting of the Queensland Pig Industry 
Council held at the Department of Agriculture and Stock prior to the Christmas 
holidays, when a motion was referred to the Minister asking that special attention 
be given to the compulsory branding of all pigs offered for sale, irrespective of age, 
and whether consigned direct to factories, sold ‘‘over the scales’? at country sidings, 
sold to dealers, or submitted for public auction in country or city saleyards. 


At that meeting it was remarked by Mr. Shelton that at no previous stage 
had this matter been emphasised so much as during the past two years, the result 
being that the majority of pork and bacon pigs slaughtered at Queensland factories 
to-day are identified, the method of branding being more acceptable, and the losses 
from improper fire branding being fewer than they were even twelve months ago. 
However, there are still a large number of farmers and dealers (in particular) who 
either do not properly identify their pigs before sale or despatch, or who depend 
upon somebody else to do the work they are legally expected to do themselves. Many 
farmers fail to identify the pigs they offer for sale in store condition, or, as weaners, 
pigs which are purchased by other farmers or by dealers who, in due course, market 
them, often having little or no record of previous ownership—information which 
is absolutely necessary in investigation into disease. Farmers are, therefore, losing 
money through neglect on the part of those who fail to brand their pigs before sale. 


The Department of Agriculture and Stock is at all times willing to supply 
information free of charge that will enable the farmer to comply with the Regula- 
tions, and thus encourage the factories to pay a better price for a necessary supply 
of suitable quality pigs. 


The Departmental pamphlet ‘‘Tdentification of Pigs’? is free of cost on appli- 
cation, and deals very fully with the various systems of branding, and has special 
reference to those Regulations under the Pig Industry Act which govern this portion 
of the farm routine. 


It is worthy of note, also, that auctioneers, agents, and dealers who offer pigs 
for sale or who purchase stock from farmers with that object in view have a special 
responsibility, because the regulations specify that all such transactions shall be 
properly recorded, the record to contain the identification mark, the age and 
description of all pigs sold, and such other information as may be required by an 
inspector in the course of his duties. 

It is of particular interest to note that one inspector reported recently that at 
the principal pig sale in his district every pig offered for sale carried an identifica- 
tion mark. ‘‘This,’’ said Mr. Buleock, ‘‘shows that it can be done if all work 
together co-operatively.’’ 


Citrus Levy Regulations. 

A Regulation under the Fruit Marketing Organisation Acts provides for 
__ the extension of the Citrus Levy Regulations for a further period of twelve months 
_ as from the Ist March, 1936. 
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Canadian Wonder Beans—Caution Necessary. 


The Minister for Agriculture and Stock (Mr, Frank W. Buleock) desires to 
issue a warning to purchasers and vendors of Canadian Wonder French beans 
that, in their own interests, they should exercise great caution in dealing in this 
variety. As a minimum germination of 75 per cent. is prescribed under the Pure 
Seeds Regulations, purchasers should insist on this standard, and should secure 
with the purchase an invoice warranty as to quality. 


Mr. Buleock pointed out that Queensland is entirely dependent upon outside 
sources of supply for French bean seed for sowing, and during last year, owing 
to the. poor quality of the commodity, it was found necessary to introduce effective 
methods of control involving the examination of each bag of Canadian Wonder 
beans received in Brisbane from overseas or on offer for sale by local seed vendors, 
Results of these examinations indicated that on account of faulty germination 20 
per cent. of the bags presented for admission had either to be destroyed or returned 
to the country of origin. In addition, a large proportion of the samples obtained 
from the stocks on offer were found to be low in germination value, resulting in 
their withdrawal from sale. In all, 328 bags were involved. The examination of 
samples during the month of January in the present year resulted in the condemnation 
of approximately 50 per cent. of offerings, and in one instance no germination was 
recorded. : 


Mr. Buleock pointed out that insistence on a minimum germination of 75 
per cent. could not be viewed as a harsh measure, in that certain offerings have 
shown a germination of 90 per cent. in three days. The minimum germination 
standard is prescribed in the interests of growers, as it is obvious that when the 
germination falls below 75 per cent. only a corresponding proportion of the area 
planted would bear productive plants. 


The Minister stated that the sale of beans that do not germinate up to standard 
is viewed very seriously by the Department, and provision is made in the Pure Seeds 
Regulations for a penalty not exceeding £20 for the first offence and not exceeding 
£50 for every subsequent offence, in cases where the sale of seeds does not comply 
with the prescribed standards. a : 


In order to more easily detect the faulty beans the Seed Testing Station carries” 
out all tests on Canadian Wonder beans free of charge, and particulars incidental 
to the submission of samples can be had on application to the Department of 
Agriculture and Stock, Brisbane. ; 


Importation of Potatoes and Onions. ; 
The Regulations under the Diseases in Plants Acts with reference to the 
importation into Queensland of potatoes and onions have been amended, and now 
provide that no potatoes or onions shall be imported into Queensland unless they are 
packed in new bags or eases, or in clean cases that have not previously been used 
for holding potatoes, and are accompanied by a certificate issued by a Plants Inspee- 
tor of the Department of Agriculture in the exporting State setting out that such 
potatoes or onions are apparently free from any disease defined as such by -the 
Queensland Diseases in Plants Acts affecting potatoes or onions. Further, in 
the case of potatoes and onions imported into Queensland in a bag or other package, 


the grower’s or exporter’s name and address must be in letters or figures not less 


than one and one-half (14) inches in length. 


Branding of Bags of Seed Potatoes. ; 
A new Regulation has been issued under the Fruit and Vegetables Act providing 
that, in the case of any potatoes contained in a bag or package and intended for 
seed purposes, the packer shall, before such bag or package is taken from the 
premises where it has been packed and before it is sold or offered for sale, effec- 
tively obliterate all previous markings (if any), and mark or cause to be marked 
legibly and durably on the outside, in letters not less than one and one-half (14) 
inehcs in length, the name and address of the packer and the name of the variety. 


The Slaughtering Act. 

In 1904 a Proclamation was issued under ‘‘The Slaughtering Act of 1898’? 
declaring the provisions of the Act to be in operation in all the cities, towns, and 
shires of the State. This Proclamation has been rescinded and a new -roclamation 
issued reapplying the Act to be in force in the districts including all cities, towns, 
and shires comprising the State of Queensland. 


13 
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Rural Jopics. 


Tamworth Pigs from New Zealand. 


Vhree Tamworth pigs—a boar and two sows of unrelated Canadian strains— 
were delivered recently from New Zealand to the order of the Wide Bay Stud Piggery, 
Gympie. Considerable progress has been made in the New Zealand pig industry in 
recent years. The Tamworth breed has been found most suitable to the climatic 
conditions and trade requirements, and special attention has been given to the 
prong of a type that will reproduce itself faithfully and prove prepotent and 
prolific. 


Classification of Stock Foods. 


Foods are classed according to their composition, and the substances which are 
utilised in the animal body may be roughly classified as:—(1) Starchy and fatty 
materials, which produce heat and fat in the body, and are known as carbohydrates ; 
(2) substances containing a large amount of nitrogen, commonly called proteins, 
and essential to the muscular growth and development of the body; and (3) mineral 
salts, which are necessary to body changes and the building up in the growing animal 
of the harder tissues of the body, such as bone. 


All foods contain a combination of these materials to a greater or less extent, 
but some are richer in ono or more classes than others. Thus, most root crops, such 
as potatoes, swect potatoes, turnips, arrowroot, artichokes, grains, such as maize, 
wheat, &c., and vegetables and fruit are very rich in starch and sugar, while linseed 
meals, oil cakes, &c., and unseparated milk contain a large percentage of oil. Peas, 
beans, lucerne, clovers, milk, meat-meal, flesh, and other animal products have a 
big percentage of protein. Mineral matters are present to a great extent in milk, 
oats, mill offal, lucerne, peas, and beans.—‘‘ A. and P. Notes,’’ New South Wales 
Department of Agriculture. 


Foundation of the Australian Wool Industry. 


Captain John Macarthur’s part in the history of Australian woolgrowing is told 
by himself in a statement which he laid before Lord Hobart, then Secretary of 
State, on 26th July, 1803, when on a visit to England. His object in going to England 
was twofold. He sought by an appeal to His Majesty’s Ministers a diversion in his 
own favour of the primitive Land Law of the colony. He also wished to interest 
British capitalists in the formation of a pastoral company to take up land in New 
South Wales. Referring to samples of wool brought by him from New South Wales, 
he said that it had excited the particular attention of merchants and leading English 
manufacturers. He had found the climate of New South Wales peculiarly adapted 
to the increase of fine-woolled sheep, and that from the unlimited extent of luxuriant 
pastures with which the country abounded millions of those valuable animals could 
be raised in a few years at small expense. The sheep producing this fine wool was 
of the Spanish kind, sent originally from Holland’to the Cape of Good Hope, and 
taken from thence to Port Jackson. 


When Captain Macarthur left Port Jackson in 1801 the heaviest fleece that 
had been shorn weighed only 34 Ib. In 1802, however, fleeces of his sheep were 
increased to 5 lb. each (in the grease), and the wool was finer and softer than that 
of the preceding year. The fleece of one of the sheep originally imported from the 
Cape of Good Hope was valued in London at 4s. 6d. a Ib., and a fleece of the same 
kind bred in New South Wales was estimated at 6s. a lb. Being once in possession 
of this valuable breed and having ascertained that they improve in the climate, 
Captain Macarthur became anxious to extend them as much as possible. He, there- 
fore, crossed all the mixed-bred ewes of which his flocks were composed with Spanish 
rams. The lambs produced by this cross were much improved, but when they were 
again crossed the change far exceeded his most sanguine expectations. In four 
crosses he believed that no distinction would be perceptible between the pure and 
the mixed breed. As a proof of the extraordinary and rapid improvement of his 
flocks Captain Macarthur exhibited the fleece of a coarse-woolled ewe that had beeu 
valued at 9d. a lb. and the fleece of her lamb begotten by a Spanish ram, which was 
allowed to be worth 3s. a Ib. In 1803 Captain Macarthur had about 4,000 sheep, 
among which there were no rams but those of the Spanish breed. . 
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Crop Rotation. . 

Thus ‘‘Himi,’’ in the current ‘‘New Zealand Farmer’’:—‘‘In the age-old 
practices of agriculture in the old country succeeding years have always revealed 
new problems. It was not long, for instance, before it was discovered that the 
growing of cereal crops year after year created a cumulative breeding ground for 
all kinds of weeds, until a culminating point was reached and cropping operations 
had to be abandoned. ‘Then arose the need for rotations as an aid to the destruction 
of weeds. ‘This was the origin of one of the oldest rotations practised—wheat, 
beans, fallow—a three years’ rotation in which one year was occupied in getting 
rid of the accumulated weeds encouraged by the two ‘‘cash’’ crops. In good 
farming districts in Great Britain and on the Continent the rotation of crops was 
universally practised for generations. The systems employed were imported to New 
Zealand, and, under the differing conditions, not always with satisfactory results. 
But vast changes have come about as a result of the gospel of all-grass farming for 
one of the greatest of New Zealand’s primary industries—dairying. There are 
now many farms that have not grazed a horse or seen a furrow turned for years. 
The writer knows one farmer who meanders round his paddocks kicking the cow- 
packs away and who, when the due seasons arrive, engages a neighbour who possesses 
a distributor to ‘‘sprinkle’’ the necessary topdressing. Others use a spade, a 
shovel or other implement for scattering the cow-dung. On these places grass 
harrowing never occurs. (And, after all, the only real service that the chain harrows 
appear to perform js to scatter the packs and other surface accumulations.) It 
must not be thought that the foregoing are the common forms of farming in this 
Dominion. They are not. These cases are merely mentioned to emphasise the 
expansion of the ‘‘all grass’? cult, and to register a question mark as to the problems 
that this system of dairy, farming will create for the future. A couple of years ago, 
when a more or less mysterious ailment was prevalent among cattle, one prominent 
veterinarian attributed it to ‘‘grass sickness.’’ The situation is worth watchful 
attention. Many farmers, of course, still firmly adhere to the growing of roots or 
other crops, even if only as an insurance against poor seasons for good grass. 


When to Water your Horse. 


A horse requires ftom 6 to 8 gallons of water a day under ordinary conditions. 
When grazing on green pasture or when fed succulent foods such as carrots and 
other roots with chaff, less will be required. Water consumption will be increased 
when the weather is very hot, when the horse is hard at work and perspires freely, 
when the food is very dry, and in the case of mares in foal or with foal at foot. 
The stomach of the horse is small, and cannot contain a full feed and several gallons 
of water at the same time, It is important, therefore, that water should be given 
before feeding, or not for one or two hours after feeding. If water be given 
immediately after feeding a certain amount of undigested food will be flushed out 
of the stomach and carried into the intestinal tract, where it may cause colic and 
other digestive troubles. It also weakens the digestive juices, and thereby retards 
digestion of food in the stomach, If the water contains a large amount of sediment 
it is likely to cause a mechanical irritation of the mucous membrane of the stomach 
and intestine. This finally results in the form of colic known as sand colic. Water 
may be given in small quantities within an hour of feeding if desired, but when 
the practice of watering before feeding is made a regular habit water will not be 
consumed in sufficient quantity after feeding to produce any ill-effects. 


After a long journey the horse may be watcred a mile or so before the journey ’s 
end, and take the horse in slowly afterwards. This prevents chills and colic due 
to taking in large quantities of water when in an exhausted state. If this is not 
possible it is advisable to give the horse a little water before removing the harness, 
then turn him into a clean yard, where he can have a roll before stabling. Give 
the body, thighs, and arms a brisk rub down with a coarse cloth or a handful of 
straw, then allow another drink before feeding. After prolonged exertion or fast 
work the animal’s system is depleted of fluid. He will not eat sufficiently until his 
thirst has been satisfied, therefore water should come first, and while the animal is 
still warm is the best time to give it. Horses kept in the stable should be allowed 
water at least three times a day. When running in the open or if kept in stable 
yards, it is advisable to have a supply of clean water accessible at all times. When 
given free access to water animals will not take more than is necessary, and the 
Appetite is usually a very safe guide to the requirement of the system. 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staffs of the Queensland Baby Clinics, dealing with the care and general welfare 


of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


THUMB OR FINGER SUCKING. 
Some Suggestions for Prevention. 


a Fst of all, how does the habit start? Baby associates anything 
Sill which touches his mouth with the art of sucking. All’s fish that 
comes to that net. Wandering fingers find the mouth, and almost at 
_ once association sets up a habit, as a result of which the fingers or 
_ thumbs go automatically to the mouth. 


f Tuck baby’s hands up in his shawl, so that he will not find and 
exploit this trick in his drowsy or going-to-sleep times. You need not 
be afraid of hampering him too much if you bring the shawl round over 
_ the shoulders and tuck it back in under the arms. There are many 
ways of preventing the tiny baby’ from getting into the habit whilst 
still allowing freedom of movement. tt 

Try making a splint to fit over baby’s elbow. This is easily done by 
procuring a piece of good cardboard about 4 inches wide and long 
enough to fit comfortably round the arm at the elbow. Score it with a 
_ knife to enable it to bend round the arm, and then cover with old linen. © 
_ Have two tapes on each end long enough to fasten the splint. Sew 
a small loop of tape to the top edge to allow the splint to be fastened 
with a small safety pin to the garment the child is-wearing. This 
prevents the splint from slipping once it is applied. This has been 
proved most effective, and has the advantage of allowing baby free use 
of his hands and arms, except that he cannot bend his elbow joint. 
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As baby grows, however, it is essential for him to have his hands 
free, because his sense of touch is his first and most important means of 
exploring his world. His own hands and toes, his bed, clothes, toys— 
everything should come into contact with his hands; not to stay at first, 
but every different touch teaches him something. Here you see how 
baby’s field of activity and interest is restricted if he is abnormally 
occupied with his mouth. Is it fair to permit him to cultivate a habit 
which almost entirely shuts him off from the joys experieticed by’ every 
child as he explores each new object with his hands? : 


However, at this very time baby may develop the habit from 
boredom, if he has not enough normal, natural, healthy stimulation from 
his immediate environment. 


: “Toys. 
It is quite allowable to have a pretty toy, perhaps with a tinkling 


. bell, where it is just within reach of baby’s exploring hands. Take 


care that it is not too low or too near the eyes. Never force it on his 
attention. Have it there for him to discover, and do with as he can and 


will. At first he will lie and look at the slightly moving object, then — 


a moving hand touches it, a sensation and a sound result. Gradually, 
very gradually, it comes under his control, and meanwhile no boredom, - 
but still no over-stimulation. Never jingle the plaything or bounce it 
up and down. It is a baby’s toy, for him to use, not yours. 


; Mothering. - 
Sometimes thumb sucking starts when a baby is weaned, or even — 
later, when another baby comes. It is in this instance probably due to 
loneliness and want of comfort and love or an unconscious longing to 
remain the baby. This may be prevented or cured by extra mothering, 
wise, loving management, healthy, absorbing occupation, and the com- 
panionship of other children. Life should be altogether too interesting 
and happy an affair for the normal baby to want to suck his thumb. 


Once the habit is firmly established much patience and perseverance 
will be needed and much, supervision to cure it. One ‘‘do or die’? fight 
is infinitely better than a prolonged half-hearted struggle, in which 


the mother loses influence and the habit gains strength, whilst nerves — ., 


and tempers are frayed all round. Q 
Gloves, splints, and pinning the hands down may all be tried in 


dealing with the young baby, and any of these methods, combined _ : 


with an overhauling of daily routine and management, usually puts — 
things right quite quickly. For the older child more subtle treatment is _ 


necessary, aS we have indicated. Gloves and finger stalls and bitter 


aloes may effect a cure in mild cases, but often they are simply dis- 
regarded with the most utter unconcern, The aim is to help the child — 
forget the bad habit. If he is nagged at and scolded about it, it is only 
the more firmly fixed in his mind. Let him do things and feel things, — 
and rampage generally in a safe place. As he learns to do more LOTeie 
himself and others, he tends to become so happy and engrossed that he 
does not seek the consolation of thumb sucking, which he associates 
unconsciously with the warmth and comfort of breast feeding and 
nursing times. The comfort which was normal then if prolonged beyond — 
its natural limits tends to dwarf the child’s growth mentally, 
emotionally, and physically. 
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IN THE FARM KITCHEN. 


PEACHES. 
Baked Peaches. 


Take 6 slipstone peaches, sugar, butter, lemon juice, nutmeg. 


Peel, cut in half, and remove the stones from the peaches. Place in a shallow 
fireproof dish. Till each cavity with one teaspoonful of sugar, one half teaspoonful 
butter, a few drops of lemon juice, and a grating of nutmeg. Cook in a hot oven 
for twenty minutes and serve on circular pieces of buttered toast with cream. 


Peaches au Gratin. 
Take 1 jar peaches, breadcrumbs, butter, sugar, lemon juice. 


Choose a flat fireproof dish, butter it well, arrange halves of peaches on it, 
round sides upwards, and fill up the spaces with breadcrumbs. Mix with the syrup 
from the peaches a squeeze of lemon juice and a little sugar. Pour over the peaches 
and cover them with breadcrumbs. Place small pieces of butter all over the top. 
Put the dish in a quick oven and brown nicely. Serve with cream or custard. 


Peach Foam. 
Take 4 ripe peaches, 3 cupful fine sugar, 1 egg-white. 


Skin and cut the peaches into quarters, put them into a basin and add the sugar. 
Beat them together, add the egg-white, and go on beating till a perfectly smooth 
cream. Put into custard glasses and top with whipped cream. Place a glace cherry 
_ on each and serve very cold. 


Peach Meringues. 


Take 4 large slipstone peaches, 8 shortbread biscuits, 1 egg-white, jam, 1 
tablespoonful castor sugar. . - : 


Peel the peaches, cut in-half, and remove the stones. Cook in a small quantity 

. of water with sugar to taste. Drain the peaches from the syrup and place one on 

each biscuit cup side upwards. Whisk the egg-white to a stiff froth, then fold in the 

castor sugar. Put the meringue into an icing bag with a rose or shell tube fixed in 

the bottom of it, and force it out to form a border all round each peach. Put in 

a cool oven to set and lightly brown the meringue, and when cold serve with a little 
jam on top of each peach. 


Peach Jam. 
To every 1 Ib. stoned fruit allow % Ib. sugar. 


Peel peaches and cut into slices, cover with 2 or 3 Ib. of the sugar, and leave 
all night. Next day boil with a little water for half an hour or until the peaches 
are tender. Add the remainder of the sugar heated in the oven. The sugar should 
be quite hot so that it does not stop boiling. Boil from one and a-half to two 
hours briskly. The syrup should be rather thick when done. Use yellow peaches 
for making jam. : 


Peach Milk Mould. 


Take 1 large tin sliced peaches, 2 oz. castor sugar, juice 4 lemon, oz. gelatine, 
2 gill water, 4 pint milk cream. 


Turn the peaches into a basin, keeping back a few slices for decorating them, 
add the castor sugar and strained lemon juice and stir till the sugar is dissolved. 
Melt the gelatine in a saucepan with the water and strain into the peaches. Stir 
in the milk, leave the mixture till it begins to set. then turn it into a mould that 
has been rinsed out with cold water. When set turn out and decorate with whipped 
cream, sweetened and flavoured to taste, and a few sliced peaches, 


Peach Betty. 


Take 3 cupfuls sliced fresh peaches, 3 cupfuls coarse breaderumbs, 4 cupful 
melted butter, sugar, grated orange-peel, nutmeg, cream. 


Melt the butter and add to the breaderumbs. Mix with a fork until well blended. 
Slice the peaches thinly. Put a layer of buttered crumbs in a greased pudding dish, 
cover with a layer of peaches, sprinkle with sugar and a grating of orange-pecl. 
Continue alternate layers until crumbs and peaches are used. Cover dish and bake 
one hour. Remove cover the last half-hour to brown crumbs. Serve hot with 
sweetened cream flavoured with nutmeg. 


— 
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Peach Batter Pudding. 

Take 3 ripe peaches, } cup sugar, 1 cupful flour, 4 teaspoonful. salt, 1 cupful 
milk, 2 eggs. 

Mix in a basin the flour, sugar, salt, and well-beaten eggs. Add gradually the 
milk and beat until the batter is smooth. Pare and slice the peaches very thinly, 
add to the batter and turn into a buttered piedish and bake very slowly for one 
hour in a moderate oven. Serve at once. 


‘Empress Peaches. 

Take 4 oz. rice, 4 ripe peaches, 2 oz. castor sugar, 4 tablespoonfuls red currant 
jelly, 14 pints milk, vanilla. 

Cook the rice in the milk in a double boiler with the sugar till the rice is soft 
and the milk has been absorbed, then add flavouring to taste. Peel and halve the 
peaches and place the fruit on a baking tin. Cook for a few minutes in the oven. 
Heap the rice on a hot dish and arrange the cooked peaches on top. Put the red 
currant jelly in the baking tin, and when it is dissolved pour over the peaches, This 
sweet can be served either hot or cold. 


Peach and Passion Fruit Jam. 

Take 1} lb, peaches, 4 dozen passion fruit, some lemon juice, 1 lb. sugar. 

Peel peaches and cut into slices. Cover with half of the sugar and leave till 
next day. Boil till tender, then add remainder of sugar, lemon juice, and the 
passion fruit with some of the seeds strained out. Boil one and a-half to two hours 
or until it sets. 

———— 


Mango Chutney. 

Materials—To each 1 lb. of mango pulp—3 lb. cooking apples; 1 pint vinegar; 
1 lb. seedless raisins; 4 lb. brown Sugar; 2 oz. garlic; 2 oz. mustard seed; 2 oz. salt; 
1 oz. ground ginger; 4 oz. cayenne. 

Utensils—Knife; preserving-pan; wooden spoon; bottles; muslin bag. 

-Method—Peel and: slice perfectly firm, ripe mangoes; they must be neither 

green nor over-ripe. Put them into a preserving-pan; add vinegar, apples, seedless 
raisins, brown sugar, garlic, mustard seed (tied in a muslin bag), salt, cayenne, 
and ground ginger. Boil slowly until the fruit is tender; remove mustard seed. 
Bottle and cover. : 


Papaw Chutney. 

Materials—1 large pawpaw; + Ib. seedless raisins; 1 dessertspoonful sugar; 1 
level teaspoonful salt; 6 peppercorns; blade mace; 6 cloves; 2 bay leaves; 14 pints 
white vinegar. 

Utensils—Saucepan; knife; muslin bag; jars. a 

_Method—Peel pawpaw; cut it into small squares. Cut raisins into two. Put 
fruit into saucepan; add peppercorns, mace, cloves, bay-leaves, all tied in muslin 
bag. Add sugar and salt; cover with white vinegar. Boil till fruit is tender; 
remove muslin bag. Bottle; cover down air-tight. Stand in sun to clear. 


Tomato Chutney. 

Materials—2 lb. green tomatoes; 3 Ib. onions; 6 peppercorns; 1 blade mace; 
3 bay leaves; 1 oz. whole ginger; 6 chillies; 4 tea-spoonful salt; 1 dessertspoonful 
sugar; 14 pints of vinegar. 

Utensils—Cloth; preserving pan; knife; jars; wooden spoon; muslin bag; 
string. ? 

Method—Wipe tomatoes; cut into circles. Peel and cut up onions. _Put onions 
and tomatoes into a preserving pan; add sugar and salt. Cover well with vinegar. 
Add peppercorns, whole ginger, mace, and bay leaves, all tied up in a muslin bag. 
Add chillies cut into three lengthways. Boil gently for 14 hours, stirring occasion-— 
ally. Bottle; cover down air-tight. “Stand in sun for 4 an hour. : 


Tomato Sauce, ; 
Materials—6 Ib. tomatoes; 4 lb. apples; 4 Ib. onions; 4 Ib. sugar; 4 Ib. salt; 

4 oz. garlic; 4 oz. allspice; 4 0z. peppercorns; 2 teaspoonfuls chillies; 2 teaspoonfuls 

crushed mace; 2 teaspoonfuls cloves; 2 teaspoonfuls curry powder; 1 pint vinegar, 
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Utensils—Cloth; knife; preserving pan; sieve; bottles. 


Method—Wipe tomatoes and apples; peel onions. Put sliced tomatoes, apples, 
onions, and chillies into a preserving pan. Add sugar, salt, garlic, allspice, mace, 
cloves, peppercorns, curry powder, and vinegar. Boil for 3 hours. Strain and 
bottle. 


Quince Jam, 


Materials—Quinces; 1 cup of sugar to 1 cup of pulp; 1 lemon to 4 cups of 


pulp. 
Utensils—Bowl; knife; cloth; preserving pan; cup; wooden spoon; plate; jars. 
Method—Wash, pare, and core quinces. Cut into convenient pieces; put fruit 
into a preserving-pan. Add sufficient water to cover bottom of pan. Boil till the 
fruit is quite tender; add sugar and lemon juice. Boil till a small quantity jellies 
on a cold plate. Bottle; seal; cover down. ~ 


Quince Jelly. 

Materials—Quinces; water; 1 Ib. sugar to each pint of fruit juice. 

; Utensils—2 bowls; cloth; knife; preserving-pan; wooden spoon; flannel 
strainer; cup; jars. 

Method—Wash quinces; wipe carefully; cut them into pieces. Put pieces into 
preserving-pan, being careful to add the seeds and milky-looking jelly round them. 
Cover with cold rainwater. Boil till the fruit is soft. Strain through coarse 
flannel into a basin. Measure liquid into a second basin, Add 1 cup of sugar to 
1 cup of fruit juice; stir till sugar is melted. Allow to boil till a drop from a 
spoon sets on a cool plate; it may take 1 hour. Bottle while hot; cover down 
airtight. 

Note.—The peel and seeds of quinccs that have been used for quince jam 
make excellent jelly. : ‘ 


Rosella Jam. 

Materials—Rosellas; 1 cup of sugar to each cup of pulp. 

Utensils—Saucepan; knife; wooden skewer or blunt stick; cheese cloth strainer; 
preserving par; wooden spoon; cup; jars. 

Method—Cut off stalks; with a blunt stick push seeds out of the husks. Put 
stalks and half of seeds into a saucepan; cover them with water. Boil for 1 hour; 
strain throngh cheese cloth into a preserving-pan. Add the rosella husks; boil for 
20 minutes. Measure; add 1 cup of sugar for each cup of pulp. Boil rapidly for 
20 minutes, stirring continually. Bottle and seal. 


‘Pumpkin Jam. 
Materials—For each pound of pumpkin, take juice of one and rind of half 
a lemon; ? lb. of sugar; 1 teaspoonful ground ginger; 2 tablespoonfuls water. 
Utensils—Knife; bowl; squeezer; preserving pan; wooden spoon; teaspoon; 
jars. 


into a bowl in layers; sprinkle each layer with lemon juice and sugar, Allow to 
stand for at least 12 hours. Pour contents of bowl into a preserving pan. Add 
water, grated rind of lemons, ground ginger, and remainder of sugar. Cook slowly 
. till a small quantity jellies on a cool plate. Bottle; seal; cover down. 


Peanut Toffee. 

Materials—4 Ib. sugar; 4 teaspoonful cream of tartar; 4 cup water; 3 drops 
essence of lemon; 2 oz. peanuts. 

Utensils—Saucepan; wooden spoon; cup. 


Method—Put sugar, cream of tartar, and water into a saucepan. Boil to the 
crack degree (300 degrees F.). Grease a plate; cover with shelled and blanched 
peanuts. Flavour the boiled sugar; pour over nuts; when cool cut into squares. 


Method—Peel pumpkin; remove seeds. Cut the pulp into thin slices. Put slices. 


Ter 2 
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Orchard Notes for April. 


THE COASTAL DISTRICTS. 


N the Orchard Notes for March the attention of citrus growers was called to the 
necessity of their taking the greatest possible care in the gathering, handling, 
sweating, grading, and packing of the coming crop of fruit, as the returns for the 
labour expended in the upkeep of their orchards will depend entirely on the condition 
in which the fruit reaches the market. Many growers fail to realise the very 
important fact that the success of fruitgrowing does not depend merely on the 
proper working and management of the orchard, so essential for the production of a 
good crop of high-class fruit, but that the manner in which the fruit is handled and 
placed on the market is of even greater importance. In no branch of fruit culture 
is this more evident than in the case of citrus fruits, as no fruit pays better for the 
extra care and attention necessary to enable it to be marketed in the best possible 
condition. Every season there is more or less loss in the consignments sent to the ~ 
Southern markets, the percentage depending mainly on the weather conditions, the 
loss in a wet year being much heavier than that in a dry year. 


A very large percentage of the loss is due to what is known as blue mould— 
a rotting of the fruit caused by a mould fungus—and this loss can be prevented, 
provided necessary precautions are taken. Although this matter was dealt with 
last month, it is of such vital importance to our citrus-growers that it is necessary 
to again refer to it. ; 


In the first place, growers must clearly understood that blue mould cannot occur 
on perfect fruit, the skin of which is free from injury of any kind. The fungus 
causing blue mould can only obtain an entry into the fruit through an injury to the 
skin; it will thus be seen that the remedy is to take every possible care not to 
injure the skin of the fruit in any way. 


Few growers realise how easily the skin of citrus fruits is injured, especially 
that of fruit grown under moist and humid conditions, when the skin is full of 
moisture and so tender that the least sign of rough handling causes serious injury. 
The cells of the skin are so brittle that they are easily broken, and when so broken 
a ready means of entry for the mould fungus is provided, and blue mould follows in 
due course. 


The remedy for blue mould is in the hands of the grower, who must learn so to 
gather, handle, and transport the fruit from the orchard to the packing-shed that 
it does not receive the slightest injury, and further, that when it has reached the 
packing-shed it must be carefully placed in shallow bins or on trays and be exposed 
to the air for at least seven days, so that the surplus moisture in the skin may be 
removed, and the skin thus become toughened and less easily injured. This drying 
of the skin is known as ‘‘sweating,’’ and during the time the fruit is being sweated 
it should be kept under observation, and all fruit showing signs of blue mould or 
injury from fruit flies, sucking or boring insects, mechanical injury or bruising, 
should be removed. ae © 


In order to prevent injuring the skin when gathering, all fruit must be cut and 
not pulled. Gloves should be used to handle the fruit, and when cut it should be 
placed in padded baskets or other suitable receptacles. Any fruit that falls or is 
injured in any way should be rejected, as it is not fit to send to a distant market. 
At the same time, if the injury is only slight, it can be sent to a local market for 
quick sale. 


For oversea and interstate markets only perfect fruit should be selected, and ~ 
further, it must be graded for size, colour, and quality, and properly packed, only 
one grade of fruit being packed in a case. The cost of cases, freight, and marketing 
is now so high that only the best fruit will pay to export, and even the best fruit 
must be properly graded and packed in order to produce the best returns. 


All orchards, vineyards, and plantations not thoroughly clean should receive 
immediate attention, for from now until the next rainy season the ground must be 
kept in a thorough state of tilth and free from weeds in order, firstly, to retain 
moisture in the soil, and, secondly, to enable birds, ants, and predaceous insects to ~ 
‘get at and destroy the pupe of fruit flies and other pests-harbouring in the soil. 


Banana and pineapple plantations must be put into good order, and kept free 
from weed growth. 

Land to be planted with trees should be got ready, as, if possible, it is always 
advisable to allow newly-cleared land time to sweeten before planting. 
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Farm Notes. for April. i 


IELD.—Those areas already lying in fallow for subsequent sowing with wheat - 


should be kept in good tilth, using field implements that have a stirring effect in 
preference to those which tend to reverse the surface soil. The surface should never 
be allowed to cake; consequently all showers must be followed by cultivation, as soon 
as conditions will permit of teams and implements working freely. 


Early fodder crops, such as barley (skinless or Cape) and certain varieties of 
wheat may be sown during April. Growers of winter fodders will be well advised 
to study the article dealing with dairy fodder plots which appeared in February, 
1922, Journal. 


Potatoes should now be showing good growth, and must be kept free from all weed 
growths by means of the scuffler. If sufficiently advanced, and any doubt exists as to 
the prevalence of blight, advantage should.be taken of fine weather to give a second 
spraying of Bordeaux mixture, a calm and somewhat cloudy day being chosen if 

possible for the spraying. : 


Where land has been previously well prepared, lucerne sowing should be carried 
out this month, and intending growers of this fodder will be well advised to ascertain 
the germinating qualities of seed submitted to them for purchase. The difference 
between a good and bad ‘‘strike’’ is often traceable to the poor class of seed sown. 


Maize and cotton crops should now be in the harvesting stage, and, once matured, 
are better in the barn than the open paddock, where weevils and other insects 
are usually prevalent at this season of the year. 


Root crops sown last month should now be making fair growth, and during the 
early period of such should be kept free from weeds, and where necessary thinned 
out. Sowings of mangels, swedes, field carrots, sugar-beet, and ‘rape may still be 
made where conditions of moisture will permit. 


As the sowing season is close at hand for certain varieties of wheat—i.e., those 
which require a fairly long period to develop in—every effort should be made to bring 
the seed-bed into the best possible tilth and to free it from foreign growths of all 

kinds. The grading of all seed-wheat is strongly recommended, and growers who 

favour certain varieties should adopt a system of seed selection from prolific strains 
with a view to the raising of larger quantities of pure typical grain for ultimately 
sowing in their larger fields. 


Pickling of wheat to prevent smut (bunt) is necessary. Germination tests should 


he carried out prior to commencing seeding operations. — ' 
Sorghums which have matured and are not immediately required as green fodder . 


should, wherever possible, be conserved as ensilage to provide for a reserve, to tide 
over the period when grasses and herbage are dry. Succulent fodder of this descrip- 
tion is the best possible form of insurance against drought, and for maintaining 
dairy and other stock in thrifty condition. : 


————— a —__ 


_ HOLDING UP THEIR MILK. 


The power of a cow to retain her milk at will has never been satisfactorily 

explained. This power can be exerted instantaneously, and as long as the cow 
cares to exert her will in this direction the very best milker will not get a drop 
from her. The retention of the milk is not affected by the closing of the sphincter 
at the end of the teat—the cow seems to have little or no power over that part. 


Wa, Holding up the milk is often the result of some irritation, and may be entirely 
the fault of the milker. Some cows are extremely sensitive, and a strange milker, 


. even although a good one, will often cause them to withhold their milk for the time 


being. Very sore teats are a’ common cause, and occasionally the result is a bad 
quarter. Some heifers, under careless management, will hold up their milk day after 


day until the habit becomes confirmed, and in some cases it would seem to be _ 


hereditary. 


There is a good deal of controversy on which side a cow should be milked; 
but in point of fact there is no correct side. It is all a matter of custom, If 
milking is done by hand it should always be done from the same side, but it does — 
not matter whether it is right or left—‘‘ Farmers’ Gazette’’ (Ireland). : 


a 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF JANUARY IN THE AGRI 
DISTRIOTS, TOGETHER WITH TOTAL RAINFALL DURING 1935 AND 1935, FoR COMPARISON, 


. 
AVERAGE TOTAL 
RAINFALL. | RAINFALL, BA eee 
Divisions and pos Divisions and Spee i 
Stations. ; abil ante Stations. é No.of 
an. ea) an., an, an. 3 
Re- | 1936. | 1935. Pe Pare psa 
cords. cords. : 
. North Coast. In. Soe Lbs tee Lis Central Highlands. | In. diesen 
; Atherton... .. {12:10 ] 85 | 885 5°04 || Clermont ..  ..| 541 | 65 | 4:88 | 9-40 
7 Cairns ii) 1116-70 | 54 |16-76 | 5:58 |} Gindie .. <:| 3-68} 37 | 4-78 | 2-04 
Cardwell mo .. [17:02 | 64 /|10-69 | 2-36 || Springsure .. aos 421 67 5°43 | 4:49 _ 
Cooktown .. .. | 14-51 60 | 10-01 | 10-82- ~ 
Herberton .. siyperf249. DO 7-20 | 6°34 
Ingham ve .. {15-77 | 44 |10°65 | 3:61 
Innisfail — +. | 20-44 55 110-53 | 7:10 : 
Mossman Mill - -. {18:19 | 23 | 12-11 | 18-97 Darling Downs. 
Townsville .. .. {11-03 65 7:66 | 2:76 
Dalby ++ 4. | 3:31] 66 | 3-25 | 7-02 
Central Coast. Emu Vale .. ++ | 3:19 | 40 | 4-47 | 2:67 
Hermitage .. +-| 3:22] 380 oe 1:99 
Ayr ..  .. _«. {10-98 | 49 |10-75 | 0:93 | Jimbour .. ..| 3:50 | 48 | 229 | 3-84 
Bowen ne +. {10°08 | 65 | 8-15 | 2:37 || Miles rs 8:66 | 51 | 1:61 | 5-23 
Charters Towers ..| 5:46 | 54 | 2-39 | 3-02 || Stanthorpe .. -» | 3°59 | 63 | 2:88 | 4-00 
ara, Pete Re ce et tee be | a 
roserpine .. mr, tye 5 a 2 arwic! 3°55 val 3, Hy 
. St. Lawrence” 1. | 9:28 | 65 | 10-14 | 5:58 ; IN etd) 
; South Coast. : ; | 
3 Biggenden .. «| 5:20} 87 | 4-92 | 315 Maranoa. 
ee ae eee 
risbane i oma = seless : i 
boolture °.. «o| 7°62 | 49 5-12 | 5:96 gue ee eae eth 
Childers : «| 7:45 | 41 | 4:48 | 4-81 ‘ 
Crohamhurst.. « | 12°41 43 6-01 | 7:45 
tbe’ an 5 72 49 6-44 | 6:18 
Gayndah .. | 459 | 65 5°78 | 2°24 
pyainie .| 662] 66 | 6-74 | 3-74 State Farms, &e. 
sree? 2| HE 6 | EH) £88 | Bingoworont 
aryboro' raat Ze z i ungeworgorai .,/ 1:82} 22 |- ,, : 
Nambour .. -.| 968 | 40 | 7-03 | 6-67 || Gatton College ..| 4:29 | 37 % ae 
Nanango . -.| 466 | 54 | 8:05 | 5:78 || Kairi ©... .. | 9:53 | 22 | 3-82 | 2-42 ; 
Rockhampton bY] 972683] 65 5°98 | 4:11 || Mackay Sugar Ex- wr) 
7 Woodfo: r +. | 781 | 49 | 5°76 | 5:23 periment Station |14-05 | 89 |11:72 | 3:75 Age 
_ A, 8, RICHARDS, Divisional Meteorologist. 
CLIMATOLOGICAL TABLE—JANUARY, 1936. 
COMPILED FROM TELEGRAPHIO REPORTS. 
g SHADE TEMPERATURE, 
a 
Districts and Stations. | 232 
a5 
an 
638 
aa } 
= 
Coastal. In. 
z Cooktown, .. a te |) 2987. 
2 Herberton .. . an +e 


Rockhampton .. «+ | 29°83 
Brisbane .. SK «| 29°91 


Darling Downs, 
Dal byaiennion 29°87 
Stanthorpe s/s f ae 
Toowoomba : Be 
Mid-Interior. 


enn emma ett 

mgreach .. = ay H 

Mitchell 2. 3) ii | 2081 
Western 

Burketown a . | 29°74 

Thargomindah . 


. 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
Times ComputeD By D. EGLINTON anp A. C0. EGLINTON. 


‘TIMES OF SUNRISE, SUNSET, Phases of the Moon, Occultations, &c. 


AND MOONRISE. 8Mar., QO FullMoon 3:13 p.m. 
; 16a, 5 > Last Quarter 6 35 p.m. 
AT WARWICK. 23 ,, @ New Moon 2 13 p.m. 


MOONRISE.| 30 ,, ( First Quarter 7 22 a.m. 
Apogee, 10th March, at 2.18 p.m. 


| 
March, April, | Mar., | April, Perigee, 23rd March, at 7.24 p.m. 
1936. | 1936. | 1936. | 1936. Neptune, which is never visible to the naked eye 
—-| and takes 1644 years to get around the Sun, will he 


Rises.| Sets. | Rises.| Sets. | Rises. | Rises. | in opposition to it on the 6th, rising as the Sun sets. 


= = On the 21st the Sun will be on the celestial equator 
| | at the time of rising. Whoever will then carefully 
i a) note its position on the horizon with reference to 
| | p.I. | P.M. | some fixed object, and repeat the observation at 


5-46 | 6:24 | 6-2 5-50 | 1:27 2-29 | the time of sunset, provided a clear view of the 


1 | | 

“46 | 62: 3 +49 | ; 5 western horizon near sea level can be obtained, 
2 aye | iss oe a 2°20 pe will have accurate points for east and west, from 
3 47 HE 8) 3-9 3°33 | which equally accurate points for north and south 

4 | 5-47 | 6:22 | 6:4 546 3°49 4:3. | can be obtained. 
6 | 5-48) 6-21] 6-4 5-45 4-26 4:33 The path of the Moon for March, commencing 
6 | 5-48 | 6-21) 6-5 5-44 | 5-0 5:3 BY 8 pas on oa Ist pale beet po at border 
49 | 6: °! +43 | ts B ne ween taurus an emini, sligh more 
7 | 5-49 | 6:20 | 6:5 5:43 | 5:30 5°35 | than three times the diameter of the Gross to the 
8 | 5-49 | 6:19 | 6:6 | 5-42) 6-0 6°10 | North East of Aldebaran. It will reach Cancer 
9 | 5°50 |. 6:18 6-6 5:41 6:29 6-45 | early in the morning of the 4th, and be on its eastern 
10 | 5°50 | 6-161 6-7 5-40 7-0 7.97 | border very nearly on the 6th, and on the eastern 
| border of Leo about 5 a.m. on the 9th. It will be 
11 | 5:51 | 6:15 | 6-7 | 5:39} 7:32) 8-14 | in Virgo till the 12th (passing about three degrees 
12 | 5-51! 614] 6:8 538 | 88 9-7 | south of Spica on the 11th), in Libra, and a narrow 


portion of Scorpio till the 15th, in Orphincus till 


| 
| | 
13 | 5°52 /| 6-12] 6:8 5:37 | 8-45 | 10-2 ; 4 
| the 16th; in Sagittarius till the 19th, passin 
14 | 5:52 6-11} 6-9 | 5:36 9-29 | 11'1 | across the bow of the archer and near a fairly brigh 
15 | 5°53 | 6-10} 6-9 | 5-35 | 10-19 star of second magnitude near its right hand, 
| a.m. poling te anor ite tena Aa a pass 
| | aes through Capricornus ie , throug quarius 
16 | 5:54 | 68 | 6:10 | 5-34) 12°5 | till the 22nd, through Aries, south of Hannal and 


17 | 5:54 | 6:7 6:10 | 5°34 11-14 1:7 | Mesartim, two second magnitude stars, till the 

ace whens a cate ess Sea Ge ane 

Bl leiades an yades un 1¢ 29th, an hroug 

6-6 | 6-11 | 533° 12-11 2-11 | Gemini till the 3ist, at 8 p.m. “tee 

1:15 | 3-16 Mercury rises at 3.42 a.m., 2 hours 4 minutes 

| before the Sun on the Ist, and at 4.12 a.m., 1 hour 

5°56 | 6:3 | 6:12] 5:30) 3-24 5:30 | 41 minutes before it on the 15th. : 

5°57 | 6:2 6°13 | 5-29 | 4°31 6:42 Venus rises at 3.20 a.m., 2 hours 22 minutes 

| 7.53 | before the Sun or the Ist, and at 3.47). .m., 2 hours 
6 minutes before tl.e Sun on the 15th, 

7-57 | 10-2 Mars sets at 7.40 p.m., 1 hour 16 minutes after 

the Sun on the Ist, and at 7.15, 1 hour 5 1 inutes 
9-8 10°58 | after it on the 15th. 
10°15 | 11:48) Supiter rises at 11.51 p.m. on the Ist, and at 
p.m, | 11.0 p.m. on the 15th. 
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| 
| 
6-0 | 5-54 | 6-16 | 5-23 | 11°18 | 12:28 Saturn sets at 6.36 p.m. on the Ist; cithe 15th 
61 | 5:53 | 6-16 | 5-22) 12:15 | 1:2 | it rises at 5.7 a.m. 
6-1 | 551| 617) S21 11-6 | 135 —_——— 
62 | 550 | 151 7. April, O Full Moon 8 46 a.m. 


HEIL 5 ) Last Quarter 7 21am. 
yy @ New Moon 10 32 p.m. 
235; q First Quarter 9 16 p.m. 


Apogee, 6th April, at 3.36 p.m. 
Perigee, 21st April, at 6.12 a.m.* 


For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes ; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
it is moonlight only till about midnight. After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that ‘the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably. 

[All the particulars on this page were computed for this Journal, and should not be 
reproduced without acknowledgment.] 4 


ANNUAL RATES OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One Shilling. 
members: of Agricultural Societies, Five Shillings, including postage. General 
Public, Ten shillings, including postage. 


1 APRIL, 1936. 


Event and Comment 


Quality of Queensland Butter. 


(COMMENTING recently on the marked increase in the proportion of 
choice quality butter produced in Queensland, the Minister for 
Agriculture and Stock, Mr. Frank W. Buleock, pointed to the legislation 
passed in Queensland in recent years to induce the production of larger 
quantities of the choicest butters, and he claimed that the policy thus 
applied was steadily making itself felt, and that the latest statistics 
probably represented the highest quality yet reached in Queensland. 


The details for February were particularly encouraging, the 
Minister added, and indicated that factory managements and the dairy 
farmers generally were realising the absolute necessity for producing 
the largest possible range of choice butters. This production 
constituted a direct answer to those who said that Queensland, owing 
to climatic and geographical conditions, could not produce a large 
range of the most desirable grades of butter. 


Co-operation—A Swedish Example. 


GS WEDEN provides an outstanding example of the success of scientific 

organisation as applied to rural industry. An all-embracing system 
of co-operation in that country provides for definite benefits for both 
producer and consumer, and recognises the mutual dependence of town 
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and country interests and industries. Sometimes we, in our desire to 
further the claims of rural industries, are inclined to ignore their 
economic relationship with urban industries. Good conditions in the 
city mean a good market for primary products, and fair prices to the 
farmer mean a good market for our own manufactures, 


Scattered over Sweden, which is not a very large country and where 
agriculture is subject to severe climatic penalties, are 3,500 co-operative 
shops for household supplies. Quickness, politeness, and smartness are 
characteristic of the service in these establishments. These shops are 
maintained by a co-operative society, and they are conspicuous symbols 
of the suecess of Sweden’s co-operative movement, Five years ago this 
society—the Swedish Co-operative Union—went into foreign trade, and 
its turnover in that branch of its activities is already in the millions. 


There are many ramifications of co-operative enterprise in Sweden, 
including numerous buying and selling societies. There are, for instance, 
as many as 1,500 organisations purchasing electrical power wholesale 
and distributing it co-operatively to farmers and householders generally. 


The success of the co-operative movement in Sweden has been due 
to the quality of leadership among farmers and distributors, as well as 
to the intelligence and loyalty of its members. The co-operative societies 
there, notwithstanding their success, have not put private enterprise for 
profit out of business. The co-operative businesses are for the use and 
service of members only; they do not pile up surpluses and undersell to 
the general public. They stand ready to push into the preserves of 
private capital only when the price position becomes abnormal. Thus 
the co-operative movement has not created a revolution, but has acted 
as a stabiliser—a guarantee of reasonable prices to both producer and 


. consumer. 


The Farm Produce Agents Act. 


ByYERY farmer who disposes of his produce through an agent should 

be conversant with the provisions of the Farm Produce Agents Act. 
The Act was passed to ensure closer supervision over dealings as 
between the agent and his principal, i.e., the person who sends consign- 
ments of farm produce to him for sale on his (the owner’s) behalf. 
The term ‘‘farm produce’”’ includes cereals, grain, vegetables, potatoes, 
and other edible roots and tubers, fruit, hay, and chaff, and all dairy 
produce; the term also includes live or dead poultry, and game and 
eggs. 


Tf farm produce is supplied to any person on that person’s order 
and at a fixed price a straight-out sale is effected, and, as no question of 
agency arises, the transaction does not come within the scope of the 
Act. However, a trader, whether a merchant or any other person, is 
not entitled to accept from a grower consignments without a specific 
agreement as to the price to be paid. Such a price must be fixed at the 
time of purchase, or before the date of delivery of the produce, which- 
ever date is the earlier. 


Clause 5a, in this connection, reads :— 


“No person shall purchase any farm produce from the person 
by whom it was actually produced unless at the time of the 
purchase of the farm produce or before the delivery of the farm 
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produce, whichever date is the earlier, the price for which he 
purchases such farm produce has been definitely fixed and agreed 
to by his vendor at a sum of money certain, and which sum is 
not to be ascertained by reference to any otlier transaction or 
otherwise.”’ 


This clause does not refer to consignments sent to an agent for sale 
on the owner’s behalf. 


Such a clause was found necessary when it was ascertained that 
some traders who disclaimed the responsibilities of agents, but main- 
tained that they were merchants, were receiving produce and later, when 
the produce was sold, remitting the grower such a price as they thought 
fit. 

Account sales must be rendered within fourteen days of the date 
of the sale of produce, and the amount due to the grower remitted within 
thirty days of the date of sale. The account sales must show the name 
and address of the agent and of the consignor; the date of receipt and 
of sale or other disposition of the produce; the rate at which the goods 
were sold; the class, weight, or quantity received and sold or otherwise 
disposed of; the rate per cent. of commission charged, and details of all 
other charges against the produce. The grower should carefully check. 
up account sales, and if part of a consignment hag been destroyed or 
thrown away, the account sales should be accompanied by evidence of 
destruction, such as a certificate from a health inspector or an officer of 
the Department of Agriculture and Stock. 


An agent or his employee is not entitled to purchase or bees in any 
way concerned in the purchase of produce delivered to him for sale by 
a grower without having previously obtained the consent, in writing, 
of such grower. When such consent is given no commission is chargeable. 


A grower desirous of dealing with an agent should satisfy himself 
that such agent is licensed under the Farm Produce Agents Act before 
consigning to him. This information can be obtained from the Depart- 
ment of Agriculture and Stock, Brisbane, or from the district Clerk 
of Petty Sessions if the agent is trading in the grower’s locality. 


Any person who has consigned farm produce to an agent for sale on 
commission may inspect and take copies of all entries in the agent’s books 
and accounts which relate to the receipt and sale of the produce; or such 
person may, in writing, authorise another person to make such inspection 
and take such copies. The authorised deputy must produce his authority” 
when required to do so by the agent. When a grower is not in 2 position 
to obtain the information he requires in this way he way write to the 
Department of Agriculture and Stock, Brisbane, requesting that an 
investigation be carried out on his behalf, Full particulars regarding 
dates of consignments, quantities, account sales, and any other informa- 
tion which may be of assistance should accompany the request, which 
may be directed to the Registrar, Farm ance, Agents, Department of 
Agriculture and Stock, Brisbane. ae 
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Passion Vine Diseases. 


By J. H. SIMMONDS, M.Sc., Senior Pathologist. 

"THE cultivation of the passion vine in this State has not made the 

progress which the demand for the fruit would justify. This is 
due in a large measure to the presence of serious diseases which are 
liable to make the returns a very uncertain proposition. In the past 
it has been the practice to pay little attention to the culture of the vines 
once they have become established. Pruning and spraying are rarely 
attempted, although well justified by subsequent results. Before passion 
vine growing is placed on a sound footing growers will have to realise 
that the same care and attention has to be devoted to this crop as is 
given as a matter of course to others, such as, for instance, the grape. 


Brown Spot. 

Brown spot is found in all three eastern States of the Common- 
wealth in each of which it is regarded as one of the most serious diseases 
to which the passion vine is subject. In Queensland it occurs also on 
the granadilla (P. quadrangularis), the Mexican passion fruit (P. 
ligularis), and certain of the wild Passifloras, especially the white passion — 
flower (P. alba). 


PLATE 99, 
Brown spot on passion fruit. 


The disease is easily recognised by the characteristic brown spots 
which appear on all parts of the vine. On the leaf these are from a 
4 to 4 an inch in diameter, at first chestnut-brown in colour and later 
drying out in the centre to various lighter shades (Plate 100). The 
runners are usually attacked in the region of a leaf axil, and brown 
lesions, an inch or more in length, are formed which, although they 
develop slowly may eventually cincture the runner and cause the 
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wilting and death of long sections of vine. Fruit spots are light-brown, 
circular, sunken areas which become shrunken and wrinkled as they 
enlarge, and may eventually occupy the whole of one side (Plate 99). 


Brown spot is favoured by warm, wet weather so that it is the 
summer and intermediate crops which are most affected. The winter 
crop is usually comparatively free from the disease. 


The cause of brown spot is a fungus (Alternaria sp.). The disease 
is spread by spores which are produced on the surface of the leaf, fruit, 
_and stem lesions where they may be seen as a dusky covering. Onee 
a leaf becomes infected it soon falls, and hence if the vines are kept 
reasonably thinned out the leaves with their load of spores will fall to the 
ground more or less out of harm’s way. On the other hand, if the vines 
are allowed to develop a tangled mat of runners, the affected leaves are 
caught and held and the spores will be washed from them to other parts 
of the vine and so cause further infection. Pruning is therefore an 
important adjunet to the control of this disease besides being useful 
from the crop production point of view. (Plates 101 and 102. y: 


PLATE 100. 
Brown spot on the leaf of the passion vine. . 


Control. 
The following recommendations are based on. ecpatinarital work 
carried out over a number of years :— 
(1) Train the passion vine in a systematic manner Prereaeren the 
start, making sure that the main runners are’ kept well tied to their 
respective wires, as this will facilitate subsequent pruning. 
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PLATE 101, 


Three-year-old untreated vine from an experimental plot. Photographed 12th 
December, 1929. A mass of defoliated and dead runners, and very few fruit present. 
Cf. Plate 102. 


Prate 102. yar. 
Three-year-old vine similar to the one illustrated in Plate 101. Pruned third 
week in ‘August. Sprayed three times with Bordeaux mixture. Photographed 12th 
December, ,1929. Good summer crop hanging. Cf. Plate 101. 
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(2) Cut the vines well back at least once a year. The time of 
pruning will depend largely on local conditions, but so far as brown 
spot is concerned the vines need to be fairly thin during the spring 
months when the disease is on the increase. Hence, when a heavy 
summer erop is desired, pruning would need to take place before the 
flowers for the summer crop are formed, usually about July or August. 
In districts where the intermediate and winter crop is most favoured 
pruning should be delayed until the summer crop has commenced to 
form, as by so doing this crop will be reduced with a resultant increase 
in subsequent crops. 

If woodiness is present in the plantation special precautions will 
have to be taken during pruning. This matter is fully discussed in 
connection with the latter disease. Heavy pruning should not be carried 
out when the vines are suffering from dry weather, as extensive dieback 
may result. p : 

(3) Follow the pruning with a Bordeaux mixture spray of 4-4-40 
strength. For best results this spray should be repeated once a month 
until the end of January, and then once every six or eight weeks until 
next pruning. When mature fruit are on the vine ammoniacal copper 
carbonate may be substituted for the Bordeaux. It is a waste of time 
to spray old, unpruned. vines carrying a dense mass of foliage. 


For the first eighteen months most attention should be paid to 
training the young vine, spraying, except during the winter for scab, 
being not always necessary. 

Scab. 


This second foliage and fruit disease is of minor importance, since 
it occurs only during the winter months and is restricted mainly to 
districts of high altitude, such as Tamborine Mountain and Spring- 
brook, where the cool, moist conditions favour its development. 


It is only the younger shoots and fruit that are attacked by this 
disease—hence it is young vines which suffer most. On the leaves and 
young shoots appear small circular translucent spots which eventually 
become covered with a greyish powdery mass of fungus spores. As 
in the case of brown spot, affected leaves fall rapidly. Similar spots 
are formed on the fruit, but later the tissue beneath these grows out 
into a hard raised seab of about 4-inch diameter (Plate 103). Although 
the pulp is uninjured the disfigurement is often sufficient to make the 
fruit unfit for market. The fungus causing this disease is a strain of 
Cladosporium herbarum. : 


The control measures practised in the case of brown spot are 
applicable to this disease also. That is to say, the vines should be kept 
reasonably thinned out, and they should be sprayed during the autumn 
and winter months with Bordeaux mixture, making certain that the 
younger shoots and fruit are kept well covered. If it is desired to 
avoid staining the fruit ammoniacal copper carbonate can be substituted 
for the Bordeaux, although it is not quite so efficient a spray. 


Since more permanent injury can be caused by this disease to 
young vines up to two years old special care should be taken during this ~ 
period. a 

Base Rot. 

Unless the plantation is in a neglected condition base rot usually 
affects a few isolated vines only. A soft decay of the base of the stem 
and upper part of some of the main roots takes place (Plate 106). The 


° 
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PLATE 103, 
Early and late stages of scab formation on fruit of the passion vine. 


A RES SE ROME SE SOS eon ion ei 


Puave 104, 
External and internal symptoms of woodiness in passion fruit. 
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process is usually slow, so that an affected plant may linger for months 
until its water supply is finally completely cut off, when it rapidly wilts. 
When the vine is in a particularly vigorous condition new tissue will 
often be formed on the outside as fast as it becomes decayed within, 
with the result that the base of the stem becomes a hollow structure 
several times its normal diameter and the vine itself is little the worse. 


The exact cause of this disease in Queensland has not been ascer- 
tained, but it appears to be a soil-frequenting organism entering by way 
of injuries to the base of the plant. Care should therefore be exercised 
during cultivation not to injure the crown or main roots. Pulling weeds 
away by hand is advisable where necessary. The plants should be 
kept in a healthy, vigorous condition by good cultural practice, so that 
if they become infected they will outgrow the disease. | 


Woodiness. 


Woodiness is a disease of a very different type from those already 
dealt with, by reason of the fact that it is not caused by a fungus 
parasite but by an ultramiscroscopic virus, such as in the case of bunchy — 
top of the banana. Although this disease has been known for many 
years in New South Wales, it is only since about 1931 that it has 
assumed serious proportions in Queensland, Now it has to be reckoned * 
as the most important passion-vine malady. The situation is made more 
serious by the absence of a definite lesion, such as a spot or rot. Many 
growers thus fail to recognise the presence of a disease, take no pre- — 
cautionary measures, and are at a loss to understand why their vines 
are no longer profitable. 


The foliage symptoms of woodiness are somewhat obscure. The. 
younger leaves are crinkled and puckered in contrast to the smoothress 
of the normal ones (Plate 105). The lobes of leaves’ produced in the 
winter may be drawn out into a rather narrow, elongated, and: often 
irregular shape. This feature is often a means of detecting the disease — 
later in the year when other symptoms are obscured. With careful — 
examination a faint light-green mosaic or mottling can often be seen. 
On the older leaves the disease can often be recognised by the presence 
of numbers of small circular yellow spots about one-sixteenth of an inch 
in diameter scattered between the veins. When infected with woodiness 
a vine retains for a time a fairly healthy general appearance, but in 
time a stunting and coarse, unnatural development is evident. The 
fruit are characteristic and easily recognised. They are usually small . 
and misshapen, and have a thick, hard, woody rind. This reduces the 
size’ of the fruit cavity, from which the pulp is largely or entirely 
absent (Plate 104). 

As with a number of other virus diseases, the symptoms of woodi- 
ness are suppressed by hot weather, with the result that a vine may 
bear a fairly normal summer crop and look apparently healthy at the 
time, only to produce a crop of worthless woody fruit in the winter. 
Eventually, however, even the summer crop will become unprofitable. 


‘The virus causing woodiness is located in the sap of a diseased 
vine, It is infectious, and the disease can be transmitted from a diseased — 
to a healthy vine by transferring sap from the one plant to the other 
on the hands or pruning knives. Although not definitely proved, it is 
evident that the disease is also carried by certain sucking insects that 
feed on the passion vine. 
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The wild white passion flower (P. alba) is also subject to the woodi- 
ness disease, as has been shown by cross inoculation, The foliage 
symptoms in this host are more pronounced than in the cultivated vine, 
and casual observation discloses that a large proportion of the wild 
plants are carrying the disease. These form centres from which the 
cultivated passion may become infected, and in some districts form a 
definite menace for this reason. 


PATE 106. 
Base rot of passion vine. 
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Control. 


1. Obtain seed from a healthy vine, and grow young plants as far 
as possible from other cultivated and wild ones. Inspect them carefully 
before planting owt, and discard any showing the yellow spotting or 
other symptoms of woodiness. ; 


2. If a plantation has only a few vines affected, these should be cut 
off at ground-level and allowed to die where they stand, thus eliminating 
them as a source of virus without rubbing them against healthy vines 
with which they may be intermixed. Frequent inspection should be 
made, and any more showing up from time to time should he eliminated 
in the same manner. ; 


- 3. Ifa plantation is heavily infected, it is necessary to choose between 
digging out and replanting or obtaining what summer crop is possible 
before the vines deteriorate too far. In the latter case, pruning should 
be omitted, or else directed to obtaining a summer crop rather than a’ 
winter one in which the disease may be expected to appear. Once a 
plantation becomes unprofitable, all the vines should be destroyed so 
that they do not remain as a menace to young areas. It may be found 
advisable to have a sequence of plantings so that when one area becomes 
too depleted by the removal of infected vines a younger one will be 
available to take its place. The different plantings should be isolated 
as far as possible. in 


4. Special precautions must be taken when pruning, and if a woody 
vine is handled by mistake, the hands and pruning knife should be washed 
well in methylated spirits or soapy water before proceeding to healthy 
ones. It would be a wise precaution to do this as a routine matter at 
regular intervals after every few vines had been attended to. A careful 
inspection should be made a week or two before pruning, in order to 
allow time for any infected vines to be dealt with as prescribed above. 


5. Destroy all plants of the white passion flower growing in the 
Vicinity of the plantation. 


ATTACHMENT FOR SAW HORSE. 


A stirrup iron attached to a short piece of chain and fastened to the saw horse. 


Prate 107. 


as shown in diagram, is very useful for keeping timber steady. The chain has only 
__ to be thrown over the log and the foot placed in the stirrup. f 
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Leaf Miner and Stem Borer of Tobacco 
in North Queensland. 


By D. 0. ATHERTON, B.Sc.Agr., Assistant Entomologist. 
(Continued from March, 1936.) 


CONTROL OF LARVZ, 


OTH species continue breeding in old tobacco plants left standing in 

the field even after all the leaf has been picked. This capacity 

for survival in crop residues led to the inclusion of a clause in ‘‘The 

Tobacco Industry Protection Act of 1933’’ providing for the eradication 
of tobacco plants on the completion of harvesting. 


Passing to the possibility of insecticidal control, it, is obvious from 
the larval habits already described that neither species is likely to be 
controlled by contact insecticides. 


As the epidermis is rejected when entering the plant, the chance 
of success with stomach poisons did not seem to be much brighter. . 
However, many authors have recommended arsenicals for the control 
of P. operculella, and numerous growers insisted that lead arsenate 
gave control in seed-beds at Mareeba. Under the circumstances, some 
investigation of this insecticide, employed either as a spray or a dust, 
was inevitable. The spray form has been frequently used in the past 
by local farmers, and recommended in the literature of Australia and 
other countries. 
Legislation. 
To enforce the removal of crop residues and reduce the number 
of live tobacco plants during the winter months, the following clause 
was included in ‘‘Z'he Tobacco Industry Protection Act of 1933’’:— 


“19. (1) Every occupier (or where there is no occupier, then the 
owner) of land used in the growing of tobacco plants shall, within 
one calendar month after the leaf has been harvested from the plants 
growing on such land, uproot the whole of the plants on such land and 
destroy such plants in a manner to be prescribed. : 


““(2) Where an area of land is comprised of two or more contiguous — 
paddocks in the occupation of the same person or belonging to the 
same owner, the uprooting and destruction of the plants shall be effected” 
within one calendar month after the leaf has been harvested from each 
individual paddock. 


‘*(3) Where there have been plantings at separate intervals in 
different parts of the one area, the uprooting and destruction of the 
plants shall be effected within one calendar month after the harvesting 
of the leaf from each separate planting. 

“‘(4) An inspector may enter upon any land upon which tobacco 
plants are present and haye not been dealt with as prescribed and cause 
the same to be uprooted and/or destroyed at the expense of the occupier, 
or where there is no occupier, then the owner. 

‘““(5) Any person failing to comply with the provisions of this 
section shall be guilty of an offence against this Act and shall. be liable 
to a penalty not exceeding fifty pounds.’’ 
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__ It is impossible to give figures proving the value of rigidly enforcing 
this measure, but there is no doubt that it must decrease the number of 
moths which survive the winter to initiate the spring infestation. 


Lead Arsenate Spray. 

Applied in spray form on plants in the field, lead arsenate has 
proved ineffective against the leaf miner (Weddell, 1934). It also 
failed to prevent infestation by this pest in experimental seed-beds when 
applied at the rate of 14 oz. per gallon of water, though treated beds 
were not so severely attacked as controls. The mixture mentioned is 
three times the normal strength, and is the concentration for which 
Mareeba growers claimed success. This experimental evidence obtained 
during the investigation indicates that a wet spray of lead arsenate 
is ineffective in the field and little better in seed-beds against leaf miner. 
There is no evidence of its value against stem borer. 


Lead Arsenate Dust. 

Laboratory experiments showed that a dust cover of lead arseuate 
reduced the effective attack by stem borer larve hatched on treated 
leaves by about 60 per cent. A dust cover of inert kaolin afforded no 

protection against larvee of that species. 


The results obtained with the dust against the leaf miner in the 
laboratory can be summarised briefly. The effective penetration by 
larve hatched from eggs placed on dusted leaves was reduced by about 
60 per cent. Developing leaf miners of all stages, after removal from 
untreated plants, were unable to mine successfully in dusted leaves. 
Mines were often begun on these leaves, but they were never carried 
on to any extent, although dead larve were sometimes observed at or 
in such incipient mines. Larve removed from untreated plants, starved 
for several hours, then released on dusted leaves, died, before mining to 
any extent. No protection against leaf miner was afforded by a dust 
cover of kaolin. 


The effect of dusting seed-beds with lead arsenate was observed 
experimentally, and it was noted that dusting twice a week afforded 
some protection against leaf miner. The efficiency seemed to vary 
directly with the concentration of the dust up to 75 per cent., but a 
concentration of 50 per cent. was considered suitable. More extens ve 
trials of the dust at this concentration were made, but for convenience 
-their discussion is postponed till later. . 


'A seed-bed in which plants were pricked out 6 inches apart was 

used to determine whether more frequent applications of the dust would 
' give more effective protection. One section of the seed-bed was dusted 
with 50 per cent. lead arsenate daily after watering, while another section 
was untreated. This procedure was followed for two and a-half weeks, 
and the result definitely indicated that such treatment was decidedly 
useful, dusted plants being very slightly infested compared with the 
controls (Plate 9; fig. 2—see p. 30, January issue). 


As the larvie do not consume the epidermis when commencing a 
mine, these results are somewhat difficult to explain. Obviously the 
effect of the arsenical dust is not mechanical only, as the ineffectiveness 
of the kaolin shows, but possibly larvee wandering about on dusted leaves 
are contaminated with the poison, carrying it into the mine and polluting 
the interior. 
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Ovicides. : 

Owing to the exposed nature of the places in which they are laid, 
the eggs of both species can be reached by ovicides; but, as the ege-stage 
occupies not longer than four or five days in summer, an effective ovicide 
would need to be applied every three or four days to give control. Thus 
the use of ovicides would necessarily be confined to seed-beds, as the 
labour costs for field treatment would be prohibitive. 


Some exploratory investigations of ovicides were conducted in the 
laboratory in two series. In the first series the eggs were treated in 
petri dishes, and the more promising ovicides were then tested in a 
second series against eggs placed on the leaves of plants. Only leaf 
miner eggs laid on the cloth covers of breeding jars in the laboratory | 
were used, and none had been laid more than a day at the time of 
treatment. 6 

Kerosene Emulsion. ~ 


The mixture was composed of 24 per cent. kerosene emulsified with 
soft soap in water. Thirty-nine eggs were placed in the petri dish 
and sprayed till thoroughly wet. On the third day after treatment — 
several eggs had hatched, and observations made a fortnight after treat- 
ment showed that ten of the eggs, or 25-5 per cent., had failed to hatch. 
In, most of the unhatched eggs development had proceeded up to a 
point, and therefore it is suggested that the toxic effects are not imme- 
diately felt by the embryo. This spray was not considered in the second 
series of trials. ; ; :; 

Linseed Oil and Soft Soap. 


Forty-nine eggs were sprayed in the petri dish, and three days 
later the eggs were still unhatched and lacked their normal lustre. A 
fortnight after treatment an examination showed that only one larva 
had emerged—i.e., 98 per cent. of the treated eggs failed to hatch. The 
oil seemed to desiccate the eggs, and their contents shrivelled within a 
short time of treatment. In the second series twelve eggs were used, 
and within twelve hours after treatment spray injury appeared in spots 
on the leaf, and eventually practically the whole leaf succumbed. Seven 
of the eggs hatched, and one larva became established on the leaf. In a 
supplementary trial four larvee were placed on a previously sprayed 
leaf, but none established mines. 


Lime Sulphur. 


In the first series thirty-three eggs were treated with a 1 in 50 
dilution of commercial lime sulphur. Three days later some of the eggs 
hatched, and after a fortnight larve had emerged from all but nine, 
thus giving an apparent kill of 27-3 per cent. In the second series 
twelve eggs were used and treated with a 1 in 40 dilution of lime 
sulphur. Ten of these eggs hatched, and in due course six of the larvae 
established mines. In a supplementary trial with this spray four larvae 
were placed on a previously sprayed leaf, and one successfully established 
a mine. at 

White Oil. 

Forty-six eggs were treated in a petri dish with a 1 in 50 dilution 
of a white oil, and although some-eggs had hatched in three days, 30, or 
65-3 per cent., had failed to yield larve a fortnight after treatment. — 
There had been some development in the unhatched eggs after treatment: 
Twelve eggs were placed on a leaf in the second series and then sprayed 
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with a 1 in 40 dilution of white oil, and all these eggs hatched, although 
only one larva successfully established a mine. In the supplementary 
trial with this spray none of the four larve placed on a previously 
sprayed leaf established a mine. 


Precipitated Sulphur. 

A greyish precipitated sulphur with the following analysis—sulphur 
99-6 per cent., ash 0-2 per cent., chancel degree of fineness 85 per cent.— 
was also used in this experiment. In the first series fifty-seven eggs 
were treated, and after four days some had hatched, while a fortnight. 
later only thirteen remained unhatched, representing an apparent kill 
of 23 per cent. 

Control. 

Thirty-one untreated eggs were used as a control, and two of these 
remained unhatched after fourteen days, this representing a natural 
mortality of 6.4 per cent. . 

From the above data it is apparent that white oil and linseed oil 
and soap might have some value as ovicides. The latter, however, can 
be useful only if a concentration innocuous to the plants can be devised. 
One interesting fact emerging from these trials is that lime sulphur, 
which has reputed oy:cidal properties, proved comparatively ineffective. 
A further trial of white oil as the most promising oyicide was 

arranged in experimental seed-beds. At a concentration of 24 per cent. 
the spray induced serious injury in the foliage of small seedlings, and 
the effect on leaf miner infestation was completely masked. However, 
the progress of leaf miner control in seed-beds by other means reached. 
such an advanced stage that no further work on either white oil or 
linseed oil and soap was considered necessary. — ; 


CONTROL IN SEED-BEDS. 

During the course of experiments with sprays for the control of 
blue mould in tobacco seed-beds at Mareeba it was observed that beds 
sprayed with either colloidal copper or copper emulsion remained com- 
paratively free of leaf miner and stem borer so long as the sprays were 
applied regularly (A. V. Hill, personal communication), but when 
spraying was discontinued the pests appeared in the plants of such 
seed-beds. These observations led to the inference that copper sprays 
exerted some control on the pests, but strictly controlled commercial 
seed-beds were necessary for confirmation. Such seed-beds were also 
required to confirm the laboratory results with lead arsenate dusts, and 
a comprehensive seed-bed experiment was therefore designed and con- 
ducted at Mareeba. 

_ No seed-bed site was available in which both pests were prevalent, 
but the eggs and newly emerged larvie of both species are so much 
alike that measures which check one can be expected to check the other, 
_and leaf miner was selected as the most suitable species for attention. 
The site chosen was part of a field which had been cropped for three 
years, and was only about 50 yards from some previously established 
-seed-beds which were heavily infested by leaf miner and were expected 
_ to supply a suitable infestation in the experimental beds. 


The treatments compared were as follows:—(a) Colloidal copper 
spray followed by 50 per cent. lead arsenate dust next morning; (b) 
colloidal copper alone; (c) control plots—untreated; (d) copper emul- 
sion spray alone; (e) copper emulsion followed by 50 per cent. lead 
arsenate dust next morning; (f) 50 per cent. lead arsenate dust alone. 
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Notes on the preparation of colloidal copper and copper emulsion 
sprays have been published by the Queensland Department of Agricul- 
ture and Stock (Mandelson, 1933). = _ 


Six seed-beds were prepared side by side, each 3 feet wide and 
30 feet long, and separated from its neighbour by a 2-foot pathway, 
with its longitudinal axis approximately north and south. Before 
sowing, each seed-bed was divided into six 5-foot sections, thus providing 
thirty-six plots, and as six treatments were included, this arrangement 
allowed the appearance of each treatment once in each seed-bed (Table 
13). 

TABLE 13. 

Yreup or ‘‘ PLANTABLE PLANTS”? FROM EACH PLOT IN THE EXPERIMENTAL SEED- 


BEDS AT MAREEBA. YIELD GIVEN IN NUMBER or PLANTS IN A REPRESENTA- 
TIVE 3-SQUARE-FEET SECTION FROM EACH PLorT. 


East. 
a b c d e i 
- A 
142 202 oe 151 | 88 
B 
c d € f a b 
Cc 
72 160 _ 278 223 
d e y a b c 
D 
14 79 12 132 | 30 
e f a b c d 
; Li 
40 ws 66 183 na 62 
a b c d e 
f f a 
68 26 ae 33 44 
WEst. 


Seedlings germinated in from five days to seven days, and the 
treatments were first applied twelve days after sowing, applications — 
being made thereafter twice a week for the duration of the experiment. _ 
On the day selected for spraying all the seed-beds were watered in the 
afternoon, and the (a) and (b) plots and the (d) and (e) plots were 
then sprayed with colloidal copper and copper emulsion respectively. 
The following morning all the seed-beds were watered early, and after-_ 
wards the (a), (e), and (f) plots were dusted with 50 per cent. lead 
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arsenate. The amount of spray required to effectively treat the seedlings. 
increased from four-fifths of a gallon during the early stages to 1} 
gallons per 90 square feet at the conclusion of the experiment. The 
dust was applied as evenly as possible, and on no occasion was a heavy 
coating of dust visible on the treated plants. 


About three weeks after the appearance of the seedlings there 
were two light storms, each yielding about 30 or 40 points of rain. 
Blue mould occurred at this time in one of the (f) plots, and in this 
_ plot killed about half the seedlings. Apparently the dry weather 
checked the outbreak, and there was no further occurrence of the disease. 
A few days after the rain a small Pyraustid moth, Loxostege affinitalis 
Led., was common in the seed-beds, and by the time the seedlings were 
four to five weeks old its larve were present in the undusted plots, 
particularly in the untreated (c) plots. No second generation of this. 
pest appeared, and it was not responsible for any serious damage. There 
had been very little invasion of the experimental area by moths from 
the old infested seed-beds when the seedlings were four weeks’ old. 
It was therefore considered advisable to collect leaf miner moths imme- 
diately by sweeping over the old seed-beds and to transfer the catch 
to the experimental area. This procedure was adopted and proved 
successful in augmenting the population of the experimental seed-beds. 


With the exception of the light storms already mentioned, the. 
weather was very dry. This probably accounts for the relative freedom 
from blue mould even in the untreated (c) plots. In the early stages 


of growth the copper sprays were undoubtedly responsible for the » 


_ smaller size of sprayed plants compared with those in’ the control plots, 
but after five or six weeks the depredations of leaf miner in the (c) 
and (f) plots precluded comparisons of growth. The stunting effect 
was in all probability due to the waterproofing action of the sprays on 
the surface of the soil, and from this point of view the colloidal copper 
was the less undesirable of the two sprays. 


- Three weeks after the introduction of leaf miner moths in numbers 
the (c) plots were practically destroyed by leaf miners, little more than 
the stalks being left (Plate 9), and at the same time the leaf miner 
infestation of the dusted (f) plots was generally evident. Sprayed 
plots were not seriously attacked by leaf miner at this stage, though in 
parts obviously stunted where the surface was encrusted with spray 
residue. : 

The necessity for the employment of statistical methods of analysis 
in the interpretation of results obtained during the investigation of 
agricultural problems cannot be overlooked, but it must be remembered 
that such methods have their limitations, and these limitations are 
nowhere more evident than in entomological research. The methods 
developed during recent years depend on the adoption of some definite 
measurable criterion for the comparison of results obtained by varying 
one factor of production, but in entomological research it is often impos- 
_ sible or impracticable to measure accurately the selected criterion. 


A modified Latin square layout was adopted for these experimental 
seed-beds, principally because such an arrangement allowed several 
replications of each treatment. In most field experiments where 
statistical methods are to be used for the interpretation of results, the 
criterion selected for comparison can be definitely measured—e.g., yield 
in Ib. per acre, but in the experiment under discussion the selected 


——— 
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eriterion was not a definitely measurable quantity. The treatments 
involved in field trials usually necessitate the application of the varying 
operations twice or thrice at most, but in these seed-beds the varying 
treatments had to be applied twice a week for two months. There- 
fore, in order that risk of confusion during application should be 
minimised, it was considered advisable to arrange the treatments 
systematically rather than at random. Thus the results are not amen- 
able to statistical analysis. 

One difficulty in ascertaining the value of the treatments against 
leaf miner arose from the drought-producing effect of the copper sprays, 
the number of commercial-sized plants occurring in any sprayed plot 
being reduced in comparison with the number in any unsprayed plot. 
Finally it was concluded that counting the plants in a representative 
8 square feet portion of each plot would give sufficient data for com- 
parative purposes. 

The number of commercially plantable seedlings in each plot was 
chosen as the criterion for analysing the value of the various treat- 
ments, and the term ‘‘commercially plantable’’ is used to describe 
plants large enough and sufficiently free of damage to be successfully 
transplanted to the field. The number of such plants obtained from a 
representative 3 square feet section of each plot is recorded in Tables 
13 and 14. i ; ; 

TABLE 14. 


YIELD or “ PLANTABLE PLANTS” FROM EACH OF THE VARIOUS TREATMENTS IN 
THE EXPERIMENTAL SEED-BEDS AT MAREEBA. 


Treatment, 4, | B. | Ge Ji, | E, Fr Mean. 
| 

- 42 | 71 278 -| 132 66 68 | 126-2 
b 202 31 223 30 183 26 | 115-8 
¢c i vs ie ay cw st 0-0 
d 151 155 72 14 62 33 | 81-2 
e af 88. | 166. | 160 79 40 44 | 962 
f | 130 : | 12 . 23-7 


The tabulated results of this experiment indicate that leaf miner 
infestation of seed-beds can be reduced by the judicious application — 
of either colloidal copper or copper emulsion. The regular use of both 
sprays prolongs the life of the plants exposed to heavy leaf miner 
infestation by about four weeks, but colloidal copper is superior to 
copper emulsion, for several reasons. It is cheaper; it is easier to 
prepare satisfactorily; it produces no clogging of the spray nozzle 
during application; it has less waterproofing action on the soil surface ; 
and, furthermore, it is slightly more efficient in leaf miner control than 
copper emulsion. Dusting twice a week with 50 per cent. lead arsenate ~ 
apparently gives the plants some protection against the pest, though 
not so-much as the copper sprays, the life of the dusted plants being 
prolonged by only two weeks compared with the effective existence 
of plants in the untreated control plots. The seed-bed experiments also 
demonstrated that lead arsenate dust used in conjunction with the 
copper sprays does not greatly increase the effectiveness of the latter. 

These results were tentatively explained by ascribing ovicidal 
properties to the copper sprays. Several attempts were made to sub- 
stantiate this assumption in the laboratory with eggs of both the leaf 


\ 
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miner and the stem borer, but it was soon established that the copper 
sprays had no ovicidal value against either species. Two alternative 
theories remained: Firstly, it was possible that the foliage of the 
sprayed plants became toxic after repeated applications of the sprays, or, 
secondly, that, the sprays had some deterrent action on gravid females. 


If the former theory were true, larve entering sprayed leaves should 


be killed, but in the laboratory newly emerged larve of both species . 
successfully entered plants which had been sprayed three times, and 
this explanation must therefore be discarded. The other theory would 
explain the facts quite adequately, but it was very difficult to secure 
confirmation in the laboratory, though a small duplicate test gave — 
interesting results. One sprayed plant and an unsprayed control were 
enclosed together under a large glass jar with moths, and although 
the scope for selective oviposition under these circumstances was not 
great, interesting results were obtained and are given in Table 15. 


TABLE 15. 


Eaa-tayine or Lear Miner anp Stem Borer ON SPRAYED AND UNSPRAYED 
ContRoL PLANtTs. ‘ 


LEAF MINER. Stem Borer. 


Test. 


Eggs Laid on | Eggs Laid on | Eggs Laidon | Eggs Laid on 
Sprayed Plant. | Control Planv. | Sprayed Plant. | Control Plant. 


The small number of eggs laid on the plants by leaf miner moths 


could be expected, as this species prefers the ground for oviposition. 


Twice as many eges were laid by the stem borer moths on control plants 
as on sprayed plants. This may be significant when the unsatisfactory 
experimental design is taken into consideration, and it is thus not 


_ unlikely that these copper sprays adversely affect oviposition in sprayed 
_ seed-beds, and that therein lies the explanation of the experimental 
_ seed-bed results. . 


DISCUSSION AND RECOMMENDATIONS. 


The information set out in this paper indicates that the losses 
caused locally by the leaf miner and the stem borer are relatively. 


So greater than elsewhere, and it is possible that the mild climate of North 


eae Queensland may have some bearing on this aspect of the problem. Costs 
are high in North Queensland, and control measures, to be practical, 
must dispense with the necessity for much labour on account hs the 


expense involved. 


Measures against Moths. 
A einenen of losses would be achieved if it were possible to reduce 


the number of newly emerged or gravid females economically, and with 


this objective in view two methods of destroying adult moths were 


considered. 


The moths usually fed on sugary solutions in the laboratory before 


PH egg-laying began, and it was hoped that fluid baits incorporating attrac- 
tant syrups would be effective lures in the field against gravid moths. 
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Several such fluid baits were tested under field conditions, but the 
unsatisfactory results suggest that these baits do not attract the moths, 
and control by luring is not likely to be achieved in the future. 


The use of light traps for reducing the moth population has been 
recommended by some entomologists from time to time, and a knowledge 
of the recommendations led to an experiment with light traps in the 
field. Several types of traps were used, but, although moths were 
caught, only one species—namely, the leaf miner—was taken to any 
extent. The percentage of females in the whole catch was low, and 
there was no obvious reduction in the moth population in the field. It 
was concluded, therefore, that although light traps attracted leaf miner 
moths, their influence covered only a small area and was ineffective - 
in materially reducing the moth population. 


Adults may be excluded from the seed-bed by the proper use of 
shade covers. A mothproof cover of calico, hessian, or stockinette is 
constructed and fitted with flaps by means of which the ends are 
effectively closed, and the sides are designed so that they are held firmly 
against the timbered border of the beds. Care should be taken to ensure 
that the shade or storm cover is really mothproof when completed and 
in position. Having constructed such a cover, it should not be removed 
except between 9 a.m. and 5 p.m., and then only for watering and 
hardening off the plants. This measure undoubtedly assists in keeping 
the seed-beds free of leaf miner and stem borer infestation, and thus 
aids in the production of healthy seedlings. The only danger of infesta- 
tion in such protected seed-beds is that moths may be disturbed during 
the day and after a short flight may alight in the seed-beds, but attacks 
from such sources have not proved serious. The fact that this seed-bed 
modification favours the development of blue mould in wet seasons is a 
disadvantage that should not be overlooked. 


Measures against Larve. 


Neither of the two wild tobaccos has yet been discovered in the 
Cairns hinterland, but several solanaceous weeds known as hosts of the 
leaf miner occur in the area, and the destruction of weed growth in 
winter is thus vitally necessary in order to restrict the breeding of the 
pests. The leaf miner and the stem borer breed in the stalks of aban- 
doned plants left standing in the field, and the value of the ‘‘clean up’’ 
clause in ‘The Tobacco Industry Protection Act of 1933’’ must accord-— 
ingly be stressed, for strict attention to the requirements of this clause 
will reduce the numerical strength of over-wintering generations of ~ 
both species. : ; 


Experimental evidence does not support the contention that lead — 


arsenate applied as a spray is effective in controlling the leaf miner 
in the seed-bed or in the field, but the same insecticide applied in dust 
form gives much better results. Loss of healthy seedlings after trans- 
planting can be avoided by dusting lightly and often with 50 per cent. 
lead arsenate and maintaining a protective dust cover continuously 
until the plants are about 9 inches high. If dusting 1s discontinued 
after the plants have reached this height, the danger of contamination 
of the harvested leaf by arsenical residues is reduced to a minimum. 
The objective is-to maintain a dust cover protection until vigorous 
growth is resumed after the inevitable check associated with trans- 


planting. 
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Plants which have become infested with stem borers after trans- 
planting can often be saved. These plants should be cut back during 
good growing weather to the most vigorous sucker, which then develops 
into the commercial plant, but it is essential to wait for favourable 
weather before cutting back. If galls denoting stem borer attack are 
noticed on plants in which the growing point has not been affected, less 
drastic treatment is sometimes successful, and a longitudinal slit through 
the side of the gall with a sharp knife generally kills the larva, and, 
unless again attacked, the plant usually produces commercial leaf, 


Ovicides, 


Unfortunately, there are several inherent disadvantages in the use 
of ovicides against either leaf miner or stem borer. One of the chief 
of these is that ovicides cannot be used in the field because of the 
necessity for frequent applications and the high costs thus involved. 
Furthermore, in the seed-beds there is such a dense mass of foliage that 
thorough wetting of the plants is almost impossible, and it is therefore 
impracticable to reach eggs laid on the ground and among the glandular 
hairs on the lower surface of the leaves. As yet, no thoroughly effective 
ovicide has been developed. 


Control in Seed-beds. 


The advantages of using mothproof seed-bed covers have already 
been mentioned. On account of the prevalence of blue mould, the use 
of the copper sprays in seed-beds must become a routine procedure and 
should help in the control of both the leaf miner and the stem borer. 
Lead arsenate used in dust form for the control of other leaf-eating 
caterpillars should also decreasé the incidence of the two pests under dis- 
cussion. The provision of mothproof storm covers, the regular use of 
colloidal copper spray, and the regular dusting with 50 per cent. lead 
arsenate should therefore render possible the production of commercial 
seedlings in North Queensland. 


Biological Control. 


The biological control of insect pests, when effective, is a most 
inexpensive method, but few pests have so far been successfully con- 
trolled in this manner. Three Braconid parasites of stem borer larve 
already occur in the areas north of Bowen, and are now recorded for 
the first time, but, as the stem borer remains a serious pest in spite of 
these well-established parasites, they are obviously of little consequence 
as control factors. Unfortunately, overseas records have yielded 
evidence of the existence of only one parasite of the stem borer. 


The position with respect to the leaf miner is somewhat different, 
for in other countries many larval parasites have been recorded, whereas 
in North Queensland, despite the quantity of field material handled, only 
one—a Braconid—has been observed. At least four of the leaf miner 
parasites of other countries have occurred in considerable numbers in 
their respective localities and are credited with partial control of the 
pest in certain regions in particular seasons, and it might therefore be 
advisable to consider the possibility of introducing some of these 
reputedly effective species from other countries. Steps, however, should 
not be taken to do so until their absence from other Australian States 
has been established. 
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SUMMARY. 


The recent increase in the area under tobacco and in the weight of 
commercial flue-cured leaf produced in North Queensland is paralleled 
by a proportionate increase in the attention paid to the control of pests 
connected with this crop. Two of the more destructive insect pests are 
the leaf miner Phthorimwa operculella Zell. and the stem borer 
Phthorimea heliopa Low. 


A section of this paper, in which the bionomics are described, is 
devoted to each of these insects. The species P. operculella is probably 
indigenous in tropical America, but is now cosmopolitan. The species 
P. heliopa apparently does not occur in that continent, but seems to 
be indigenous in many of the countries bordering the Indian Ocean. 
The present distribution of both pests is noted. Native and cultivated 
host plants of P. operculella are enumerated, and attention is drawn to 
the fact that no host other than tobacco is recorded for P. heliopa in the 
available literature. Two native hosts of the latter in North Queensland 
—Nicotiana suaveolens and N. glawca—are now recorded for the first 
time. 

There is a brief description of the adults and copies of the original 
deseriptions. The various life-history stages are described, with notes 
on the bionomics pertaining to each stage. The larve are discussed at 
some length, with notes on the injury by each species, the relationship 
of temperature to development, agreement with Dyar’s hypothesis, and 
general habits. There are four larval instars in P. operculella, but five 
in P. heliopa, and. whereas larve of the former require 351+ 33,. the 
latter require 703 + 81 effective day-degrees for development. <Atten- 
tion is drawn tothe fact that neither pest is in the habit of consuming 
any of the epidermal portion of the host. The larvex reject the epidermis 
after biting it away when initiating attacks through the leaves or other 
parts of the plant. 


The habits of the adults are described, with notes on flight and 
egg-laying. Whereas the stem borer habitually oviposits on the plant, 
the leaf miner prefers the ground near the base of the host, and seldom 
oviposits on the plant. Stem borer moths lay up to 400 eggs—about 
three or four times as many as leaf miner moths. Attention is drawn 
to the adult’s habit of seeking seclusion during the greater part of the 
day. Probably ten or eleven generations annually for the leaf miner 
and seven or eight for the stem borer are normal under local conditions. 


The immature stages, the adults, and the injury of the two species 
are compared. Similarities in the life histories and habits of the two - 
are such that any measures for the control of the pests need to be 
similar, if not identical. The adults of P. operculella are attracted to 
lights, but those of P. heliopa are not. 


Interesting differences in the status of natural enemies for the two 
species are described. Parasites of P. operculella are quoted from the 
literature, but none are recorded from Australia, There are no records 
of larval parasites of P. heliopa in other countries, but several, as yet 
unidentified, are now recorded from Queensland. One of these also 
parasitises the leaf miner locally. . 

Control experiments are deseribed. The pests have been excluded 
from seed-beds by the manipulation of moth-proof storm covers. Honey 
and water and molasses and water baits were tested in the field without 
success. Acetylene lamps modified as four types of light traps were 
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tested in the field, but none of the traps were capable of materially 
reducing the moth population. Legislation has been introduced to 
enforce the removal of crop residues. Lead arsenate applied as a spray 
at the rate of 14 oz. per gallon of water is not effective against the leaf 
miner, and is probably ineffective against the stem borer also, 
but the same insecticide applied as a dust seems to exert some 
degree of control on both species. Several ovicides were tested in the 
laboratory, but were ineffective. Two copper sprays, developed for the 
control of blue mould, Peronospora tabacina Adam, in seed-beds also 
give considerable control of the leaf miner and stem borer as well. 


The interesting features of this investigation, with their effects on 
the control of the pests, are discussed in conclusion. Recommendations 
embracing practices which may be expected to reduce commercial losses, 
particularly in seed-beds, are advanced. The need for further investiga- 
tion of the possibilities of parasite introduction is mentioned. 


A bibliography is included. This embraces several papers describing 
methods for trapping other moths, as well as the literature on the two 
pests. The papers have been consulted in abstract where the original 
was not available, and wherever possible the reference in ‘‘The Review 
of Applied Entomology”’ is also cited. 
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BLUESTONE AND NICOTINE SULPHATE DRENGH FOR WORMS 
IN SHEEP. 


By F. H. S. ROBERTS, D.Sc., Animal Health Station, Yeerongpilly. 


RICHOSTRONGYLOSIS or ‘‘black scours’’ is a disease of sheep, 
more especially of young stock, associated with infestation by very 
small species of worms known as the small trichostrongyles or hair 
worms. These.tiny worms may be present in thousands in the small 
intestine where they occur buried in the mucous of the intestine wall. 
They are very difficult to see with the naked eye and appear as reddish 
streaks about a quarter of an inch in length, being most numerous in 
about the first 15 feet 6f the intestine. Drenches such as’ bluestone, 
arsenic, and carbontetrachloride, which are very efficient against the 
barber’s pole worm in the fourth stomach, have little effect on these 
hair worms, and in the past these could be controlled only by preventive 
measures, ) 
Recent work by the McMaster Animal Health Laboratory, Sydney, 
has shown, however, that if nicotine sulphate is combined with bluestone, - 


the majority of the hair worms will be removed.. 


Formula— 
Bluestone .. rte Hh Md oa Pla b? 
Nicotine sulphate fe a .. 16 fluid oz. 
Water ma OS BS °8 .. 5 gallons. 
Dose— 
Sheep, 18 months and older... ve BD nliitel @4, 
Sheep, 12 to 18 months .. .. ,.. dd fiuid oz. 
Sheep, 4 to12 months .. a .. 1 fluid oz. 
Sheep, under 4 months .. .-- .. 4 fiuid oz. 


Anyone who has had experience with the ordinary bluestone drench 
for barber’s pole worm infestation, where the adult dose-is also 2 fluid 
oz., Will have observed that one of the disadvantages of this drench is 
the bulkiness of the dose, which slows up treatment considerably. The 


15 
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MeMaster Laboratory has shown, however, that with the bluestone and 
nicotine sulphate drench the dose may be greatly reduced in bulk 
without impairing the efficiency of the treatment or harming the sheep. 


Formula— ; 
Bluestone .. xB Jee 3s ft lel Ds 
Nicotine sulphate ~~... be .. 16 fiuid oz. 
Water Ha ses An Ab .. 2 gallons. 

. 

Dose— 
18 months and older .. .. 20 cubic centimetres. 
12 to 18 months xe .. 15 cubic centimetres. 
8 to 12 months ae .. 10 cubic centimetres. 
4 to 8 months aa .. 8 cubic centimetres. 
Under 4 months ra .. 5 cubie centimetres. 


No starvation is required either before or after treatment. 


The bluestone should be of good quality and should be kept in a 
closed container. The required amount (1 lb.) is dissolved in hot water, 
and the nicotine sulphate is added when the solution is cool. The quan- 
tity of nicotine sulphate is measured in fiuid ounces not in ounces by 
weight, and the sample used should contain 40 per cent. nicotine, Only 
earthenware or enamel vessels should be used for mixing this drench as 
bluestone reacts with metal surfaces, destroying the vessel and impairing 
the efficiency of the preparation. 


This bluestone and -nicotine drench is very effective against the 
barber’s pole worm and tape worms as well. 


tr 


BARROW FOR CREAM CANS. 


SIDE VIEW. 
PLATE 108. 


These sketches show how a very useful barrow is built. It is invaluable when 
cans have to be taken downhill and the ground is wet and slippery. Let the load 
rest on the two bottom runners, which act like a sledge. 
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FERMENTED AND GASSY MILK AND CREAM. 
By EH, B. RICE, Dairy Research Laboratory. 


THE warmer months of the year bring in their train many defects in 

milk and cream of which none is of more frequent occurrence than 
that variously described as gassy, fermented, fruity, and yeasty. The 
defect is always associated with a copious evolution of the gas carbon 
dioxide, which is derived from the chemical decomposition of the milk 
sugar by certain organisms. It is especially noticeable during a period 
when the days and nights are both hot. In sour cream gas formation is 
so vigorous at times that the lids of the cans are forced up in transit, 
and loss results from the. cream overflowing from the can. ~ Factors 
which materially contribute to any of these conditions are careless 
methods of production and handling, high holding temperatures, and 
infrequency of delivery to the factory. Cream which is affected by 
any of these ferments is always graded down upon arrival on the factory 
platform, as it is only fit for manufacture into inferior grade butter. 
_ Although pasteurisation destroys the offending organisms, the 
by-products resulting from their action on the cream are not removed 
by this process, and carry the taint through to the finished butter. 


Milk contaminated by organisms responsible for gassiness, fruity 
flavours, or yeastiness is much dreaded by the cheesemaker. In spite 
of the special methods which have to be adopted during the processing 
of such milk, a cheese of defective flavour always results. The com- 
paratively high temperatures in the latter stages of cheese making are 
ideal for the injurious organisms, which suppress the activities of the 
desirable lactic acid bacteria. Pasteurisation of cheese milk assists to 
overcome the difficulties of manufacture and the extent of the depre- 
ciation in quality of the cheese, but it is not a remedy for the treatment 
of milk which has been carelessly produced. Occasional testing of the 
milk of all suppliers by the methylene blue reduction test, or the Wis- 
consin curd test in suspected cases, will cide the detection of the 
suppliers whose milk is at fault. 
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Another source of the organisms may be the ‘‘starter’’ itself. 
“«Starters’’ which have been propagated for long periods under the usual 
factory procedure in this State may become contaminated with gas- 
forming organisms. Their continued use. is then fraught with con- 
siderable risk, for, in addition to the desired lactic acid bacteria the 
cheese milk is seeded with germs which have a damaging influence on 
quality. Any starter suspected of containing foreign organisms should 
be immediately abandoned. 


Causative Organisms. 


Many micro-organisms are capable of producing a gassy fermenta- 
tion, but those responsible for the defects referred to under farm and 
factory conditions may be classed as under:— 
1. Coli-aerogenes group of bacteria. 

2. Yeasts. 

3. Butyrie acid bacteria. 

Coli-aerogenes Bacteria—Of this group, the B. coli, as their name 
implies, are derived from the colon (large intestine) of animals; hence 
their presence in.a sample is indicative of pollution, either directly or 
indirectly, from excremental matter. They may reach the milk or cream _ 
by many directions, such as, small particles of dung falling from the 
animal’s body into the pail during milking, or being blown from the 
floor of the bails into the pail; dust becoming attached to the coat of the 
animal from lying where dung has accumulated or also being blown in 
from the bails; the use for washing-up purposes of water from places 
into which animals have waded. Even if polluted water is not used 
for cleaning utensils, cows watering in it stir up muddy liquid which is 
splashed on to their coats. The bacteria later find their way into the 
milk pail. 6. toe 

Apart from the undesirable fermentation which takes place, the 
presence of B. coli is regarded with suspicion on account of its close 
association with certain diseasé-producing germs. 


Bacterium aerogenes, on the other hand, is comparatively rare in 
the intestines, and its habitat is generally the soil, on cultivated plants, 
grain, water from streams draining cultivated fields, &. It produces 
a larger volume of gas than does B. coli, along with a more objectionable 
odour. Contamination with these bacteria arises from dust, unsterile 
utensils, unsterile straining cloths, and impure water. 


The optimum temperature for the growth of both species is blood 
heat (98-6 deg. Fahr.). The so-called ‘‘fruity’’ flavours in cheese 
originate from the use of milk contaminated by Coli-aerogenese bacteria. 
While milk and cream are held at low temperatures these germs are kept 
in check, and the acid developed from the normal souring leads to their 
destruction." 


Shelton drew attention to a case in New South Wales where the 
milk of one herd, which had been accustomed to lying in the shade- of 
a tree where manure had accumulated, upset the whole batch of milk at 
a factory. When this contaminating influence was removed by cleaning 
up the yard no further trouble was experienced. 


~~ Yeasts——Certain varieties of yeasts can be obtained from almost 
any sample of dairy produce, but those which are responsible for any 
_ of the defects mentioned belong to a class which is able to ferment milk 
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sugar with the production of gas and a yeasty odour, this odour being 
due to small quantities of alcohol formed from the milk sugar. Owing 
to their slower growth than. bacteria, deterioration due to yeasts is 
usually not evident until bacterial activity has almost ceased. The 
bacteria, and particularly the lactic acid bacteria, assume control of 
the primary fermentation of fresh milk and cream. However, when 
the acidity reaches a concentration of about 0-6 per cent. the bacteria 
gradually die out and, provided suitable temperature requirements are 
met, the yeasts which had remained dormant up to this stage begin their 
multiplication. They are able to flourish in sour cream and milk, as, 
in contrast to bacteria, they can tolerate fairly large quantities of acid. 
Thus the occurrence of yeastiness in the warmer weather is explained 
partly by the quick development of acid, which then inhibits bacteria, and 
partly by the higher temperatures which favour these organisms. There ro 


Puate 109. 
Yeusty cream overflowing container. 
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may be just as many yeasts present in milk and cream produced in the 
cooler months, but climatic conditions prevent them from increasing 
sufficiently to deteriorate the article. The characteristic foaming of 
yeasty cream is due to the escape of the gas bubbles being hindered by 
the thick, sour cream. 


. Prats 110. 
Tube on extreme left shows normal milk curd, The other tubes contain type of 
curds showing gas formation. 


* 


The source of origin of the yeasts gaining access to the milk is usually 
on dust from feeding stuffs or the bails. 


‘ Butyric Acid Bacteria.—These bacteria are known as anwrobes on 
fad account of not growing in the presence of air. They are abundant in 
_ the dung of animals and soil, the common mode of infection of dairy 
products being by manurial contamination. In market milk, or in’ 
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fresh or sour cream, they are not usually significant, their growth being 
retarded by other germs, and they also soon die out in the unsuitable 
environment. Occasional stirring assists in providing these unfavour- 
able conditions. ‘They form bodies known as spores, which are resistant 
to heat, and so in pasteurised milk and tinned cream and condensed 
milk they sometimes cause gassiness. They can also cause the ‘‘blowing’’ 
’ of cheese. 
Control Measures. 


The gas-forming microbes belong to several classes which are wide- 
spread in nature. The care taken in the production determines largely 
the number which will be present when milk or cream is placed in the 
dairy. This in turn influences the speed with which gassiness will 
develop in the event of exposure to unfavorable temperatures for any 
length of time. The greater the initial contamination the sooner will 
“foff”’ flavours appear and the more serious will be their nature. 


The main steps in control on the farm in order to exclude the 
gas-forming organisms as far as possible are— 


1. Thoroughly clean all utensils. 


2. Prevent contamination from dust from the animals’ oa, 
floor of the bails, &c. 


3. Keep flies, which are carriers of these germs, out of the cream. 
4, Avoid the use of impure water for the cleaning of utensils. 


.In Queensland, where average summer temperatures approach the 
optimum for the growth of the causal organisms, it is also necessary 
to take steps to prevent their rapid numerical increase. To accomplish 
this, attention needs to be given to the Cac tatoet points :— 


1. Cool cream as far as possible. 

2. Stir at intervals throughout the day. 

3. Keep in a cool, well-ventilated dairy. 

4, Deliver to factory as often as possible in the summer months. 


NOTICE TO SUBSCRIBERS. 


If your Journal is enclosed in a yellow wrapper, it is an indication — 
‘that your subscription has expired with the number so covered. 


Kindly renew your subscription at once. Write your full name 
plainly, preferably in block letters. 

Address your renewal of subscription to the Under amt 
Department of Agriculture and Stock, Brisbane, 
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The Pig Farm. 
ACCOMMODATION AND EQUIPMENT. 
By L. A. DOWNEY, H.D.A., Instructor in Pig Raising. 


_ Dhese notes, which were published in the Journal for June, 1935, are 
reprinted, after revision, in response to numerous requests from pig-raisers and 
others contemplating entering the pig-raising industry.—Kd. bet 


° 


[|X providing accommodation. for- his pigs, the farmer must consider 

the health and comfort of his stock and plan to prevent disease as 
far as practicable; he must also consider his system of feeding and 
management and bear in mind the class of pigs that is required by the 


pork and bacon trades. 


During recent years the general demand has changed towards leaner 
meat, and pig-raisers are now endeavouring to produce pork and bacon 
pigs which have an abundance of lean meat and a minimum of fat; this, 
of course, necessitates a change of methods in breeding, feeding, and 
management. - 


Investigations into disease in pigs have shown that certain rules in 
sanitation regarding pig accommodation will, if carried out, control 
most of the serious troubles which occur in pigs, particularly infestation 
by internal parasites. ; 


Although certain features must be considered for the pig’s health 
and comfort, one must also consider the cost of providing pig aceommo- 
dation, for pig-raising is a business, and if too much capital is expended 
on the insurance of health of the stock, the additional income may not 
give sufficient return on the capital invested. Fortunately, under the 
mild climatic conditions which prevail in Queensland, ample accommo- 
dation may be provided for pigs at a comparatively low cost and the 
outlay on good piggery equipment is usually well repaid. 


_The class of accommodation required for any piggery depends upon 
the system of <pig-raising to be carried out. There are several fairly 
well-defined systems in Queensland. The coastal dairy farmer who keeps 
pigs to utilise separated milk usually has very little cultivation and 


rarely grows grain, depending on the separated milk, perhaps some sweet 
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potatoes and arrowroot, together with some pasture,.to feed his pigs. 
Under these conditions the pigs are usually kept fairly convenient to 
the dairy to reduce the labour required in conveying milk to the pigs; 
and, if practicable, the pigs are fed at a place lower than the dairy, the 
milk being conveyed from the separator room to the piggery by. means — 
of an open gutter pipe. On this class of farmpigs are usually- given 
aceess to grazing on permanent, pastures.) 9) $6 fe yt 

The mixed farmer who combines dairying with crop-growing keeps 
pigs to use his milk by-products and a portion of his grain, root crops, 
lucerne, and pumpkins. He studies the market prices of pigs and of the 
various crops to determine when to market his crops direct and when to — 
sell them by way of the pigs. Under these conditions more pigs are kept 
’ per cow than where milk is the main source of food supply. The pig 
accommodation on this type of farm should be such that the pigs can be 
turned on to portions of the cultivation land to enable them to harvest 
some of their own food when desired. 


Puate 111, 
Berkshire sows being kept economically’ on lucerne. Their movable shelter shed 
ee Pee nisyDegscoriiy Les backround ye estens saeeen suerte 


Pig-raisers who do not use milk, but substitute meat meal in the — 
pig’s ration and grow grain, lucerne, and other crops especially for 
pigs, have a different proposition again and should aim at haying all 
their paddocks suitable for holding pigs. shee 


Pig farmers who run large numbers of pigs on small areas of land 
adjacent to cities or towns or near dairy factories, and feed their pigs 
on table refuse or factory by-products, usually keep their pigs on-a - 
different system to farmers who have fairly large farms and produce 
most of their pig food. - tthe ; rs 

Bearing in mind the most important feature of pig accommodation 
—namely, sanitation—there can be only two clearly defined systems of 
keeping pigs which are completely satisfactory; one is the. grazing 
system, wherein pigs are kept on fresh pasture or crop land which is 
either rested or cultivated and grazed in rotation; the other is the inten- 
sive system in which the pigs are kept on impervious floors, such as 
conerete, which are properly drained and regularly cleansed. In both 
of these systems the object should be to keep the pigs on clean ground 
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or on a clean floor, for a good deal of the infection to which pigs are 
subject lurks on the ground or floor of pig pens which are not rested or 
are Inconvenient to cleanse. 


Where there is a sufficient area of good grazing land or cultivation 
land the grazing system has many advantages, and should be adopted 
either entirely or in combination with the intensive system, which is 
often convenient for sows with young litters of pigs. If sufficient pad- 
docks can be cropped for the pigs to do the harvesting, the paddocks 
being ploughed a couple of times each year, infection will be kept at a 
minimun, the pigs will receive benefit from the exercise gained in 
grazing or harvesting their own food, a good deal of labour is saved in 
the harvesting of the crop, and the fertility of the land benefits. 


Pauate 112. 


These prime baconers were ‘‘finished’’ under paddock conditions, never having 
been penned. 


On grazing land where cultivation is not practicable it is necessary 
to have sufficient paddocks of ample area to keep them always well 
grassed and to enable the resting of the paddocks at frequent intervals. 
Pig paddocks should not be over-stocked so that they become bare, unless 
‘they can be cultivated or rested for several months. Even if pigs are 
paddocked as suggested, the ground near the troughs will become “‘pig 
sick’’ after a time, and it is most desirable that such equipment should 
be movable. Sheds of convenient size—say, with a floor space of 8 ft. 
square—should be provided in the paddocks to shelter the pigs from 
the extremes of the weather, and these sheds should be built on skids 
to allow of their easy transport about the paddock or from one 
paddock to another. Food troughs and platforms, self-feeders, and 
water fountains should also be mounted on skids for easy transport. 


With movable equipment and sufficient paddocks, there is no 
necessity for cleaning up with broom and shovel, and where pigs are 
‘kept on the grazing system the whole piggery is found to be free of 
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noxious odours which are usually associated with small pen piggeries; 
these features make pig-raising a much more congenial undertaking 
when the grazing system is adopted. 


When the intensive system of pig-raising is adopted, impervious 
floors and good drains are essential; a good supply of water and labour 
is also required to clean the pens daily. Intensive pens are necessarily 
small, and a portion of each pen is roofed to provide the pigs with 
shelter from the extremes of the weather. (See plan of intensive pig 
pens.) 
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Z Prats 113. i 
Intensive pig pens in use at the Animal Health Station, Yeerongpilly. 


A Suggested Layout. | 

The plan of a piggery shown in Plate 114 suggests a layout which 
has proved very satisfactory where suitable cultivation or grazing land 
is available. This plan gives scope for cultivation and rotational graz- 
ing of paddocks with a view to providing a maximum of pasture for 
the pigs and control of disease and parasites. The lane in the centre of 
the runs with a loading race at one end and two movable hurdles provides 
ainple facilities for drafting pigs. 


The usual fencing should be replaced by movable hurdles at the 
ends of the runs adjoining the lane, so that when paddocks are being 
cultivated implements may work right to the end of the run, for it is 
this portion around the troughs which becomes most fouled. 


It is not suggested that the pigs will obtain all their food from the 
3 acres of grazing shown in the plan, and the grazing can only be 
expected to carry the pigs if other food, such as grain and milk or grain 
and meat meal, are provided in addition. 
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456 ft. 


— YLAN OF PIGGERY.. — 
For Six Sows, Ont Boar, AND YOUNG STOCK. 
C3 Acres oF Aasrures) 


Puate 114. 

(a) Indicates paddocks of 4 acre each for the use of dry sows, sows with 
litters, and the boar. At most times two of these paddocks could be under culti- 
vation and later be grazed in rotation. ; 

(b) Indicates paddocks of 4 acre cach in extent to be used for growing pigs. 
As-one paddock “could usually be spared they can be cultivated and grazed in 
rotation. ; 

Six movable sheds (c) should be sufficient shelter for the pigs, as these may be 
moyed from one paddock to another as required. 

Troughs built on movable platforms: (d) will be found convenient if drawn 
against the fence and moved along as the surrounding ground becomes fouled. 


(e) Shows the feed shed. 


(f) Shows the milk tank connected by a line of open gutter pipe from the 
separator-room. 
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Where the correct type of pig is bred and feeding conditions are 
good, pigs may be kept in paddocks as suggested, from birth to slaughter, 
with excellent results, : 


On eyery farm where pigs are bred and reared a certain number of- 
paddocks or pens are necessary so that pigs of various classes and ages 
may be kept separately. Breeding sows when dry should be run in a 
separate enclosure to other pigs, and in some cases it is even desirable 
to run. the forward sows separate from the backward sows. Dry sows 
will secure the greatest part of their food requirement from good graz- 
ing and give best results when kept out in the open. 


Puare 115, 


A section of a paddock piggery on Mr. W. I. Kajewski’s property at Glencoe, 
showing the laneway, portions of paddocks, and movable shelter sheds. The long 
narrow paddocks are cropped regularly, and the system has been working satisfactorily 
for some years. 


The best results are obtained when sows with young litters are kept 
in individual enclosures, and as it is rather difficult on large piggeries . 
to give each sow and litter a separate paddock large enough to be culti- 
vated, the intensive pen is often resorted to for sows and young litters. 
However, the sows and litters may be kept separately on pasture by 
providing each one with a hut to which are affixed three hurdles, making 
a small run; the whole unit should be movable so that the pigs can be 
put on to fresh pasture as each patch becomes fouled. 


Guard Rail. 


All farrowing houses should be fitted with a guard rail to prevent 
young pigs from being crushed against the walls. “Experience has proved 
that the use of this rail has saved an appreciable percentage of young 
pigs. This rail can be constructed of 3-inch by 2-inch hardwood, 1-inch 
water piping, or saplings. It should be placed 9 inches above the floor 
and 7 inches from the walls. 
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Individual care is most necessary for sows and litters until the 
youngsters are about three weeks old, and after that time several sows 
with litters of approximately the same age may be run together with 
good results; however, no other pigs should be run with these. When 
the pigs are three or four weeks old they may be provided with a self- 
feeder containing grain or meals; the sows may also be given access to 
the self-feeder during this latter half of the lactation period, one feeder 
being sufficient for several sows and litters. When a feeder containing 
dry foods is providd, there should also be an accessible water supply, 
even if the pigs are given milk in addition. The young pigs do very 
well on this system of feeding, and when it is desired to wean them at 
eight weeks old the self-feeder should be enclosed with hurdles, which 
enable the young pigs to enter, but exclude the sows. The sow’s food 
supply is so reduced that her milk flow ceases, and at the same time the 
young pigs take a larger amount of food from the trough, and thus wean- 
ing is achieved satisfactorily. 


Puate 116. 


This litter of Middle Whites on Mr. H. O. Rees’s farm, Maleny, appear to 
appreciate as conditions. 


After weaning the sows should Be returned to the dry sows’ paddock 
_and the weaners should be graded into lots according to size. 


From weaning time until marketing the growing pigs should be 
graded according to size into as many lots as convenient; under the 
grazing system, provided there is ample trough space to feed the pigs 
comfortably, two or three lots will be sufficient for the growing pigs; 
under the intensive system, pigs are usually kept in smaller lots. 


Situation, 


In selecting a site for intensive pig pens, consideration should be 
given to the aspect so as to provide shelter from the prevailing winds 
and to make the best use of the early morning sun as a disinfectant and 
- deodoriser inside the sheds; thus a north- ENS aspect will usually be 
found the most suitable. 
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Puate 117, 


The system of pasturing sows and litters in movable huts with three hurdles 
attached to provide a yard is here illustrated in use at Mr. W. Dawson’s farm, 
Woolooga. : : 


PLATE 118. 
A half-tank moeeble shed in use at the St. Lucia Training Farm. 


[1 Apri, 1936. 
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It is an advantage to have the pig paddocks on a slope to provide 
surface drainage. It is required by the Dairy Produce Act that the 
piggery should be situated at least 150 feet from dairy yards and 
buildings. 


The available water supply, shade, and ey to cultivation land 
are other points to be considered. 


Legislation. 


Pig-raising is controlled by legislation under the Pig Industry Act, 
Dairy Produce Act, Diseases in Stock Act, and the Slaughtering Act, 
and the by-laws of city, municipal, and shire councils, While it is advis- 
able, when about to construct or alter a piggery to consult the authorities 
concerned, through the district inspectors under the Acts, it might be 
stated here that the general purposes of the legislation in force are to 
provide for health and sanitation on the premises where pigs are kept. 
They do not aim at hindering DUO LESS or at increasing the cost of 
production. 


PLATE 120, 


The: fence illustrated consists of ‘‘pig netting?’ of eight horizontals, 30 inches ‘ 
high in all. In addition, a barbed wire has been provided on the ground to prevent 
rooting, and another 6 inches above the netting to prevent jumping. 


Quarantine Pen. 


It is advisable to provide a quarantine pen some distance from other 
pens, where newly introduced pigs and sick pigs could “Be placed and — 
kept under observation. This is an important safeguard against disease.” 


Troughs, 


The piggery should be equipped with troughs of sufficient, Miele: 
to feed the pigs without undue scrambling or fighting at. feeding time. 
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Puare 121. 


This fence has posts 10 feet apart, with four wooden droppers to a panel; 
seven plain wires run through the posts, and a barbed wire at the bottom prevents 
pigs rooting below the fence. If it is kept well strained, this type of fence is useful 
for all but very small pigs, and is cattle-proof. ' 


4 
a § 


PLATE 122. 


Where palings are readily available they can be used for pig fencing, as shown 
in this illustration. 
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PuLaTE 124. - 
Handy V-shaped wooden troughs. 
‘ - x ~ ~: -~ LO ye 4] 
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| . 4 P s f o ey i 


Peete PLATE 125, 
: ae Automatic water fountain suitable for pigs in paddocks. 
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Plate 126 illustrates a type of self-feeder which has given satis- 
factory results in practice. 


ONE WAV_SELF FEEDER | 
FOR PIGS 


—- Persbechve wilh Roof Rimoved 
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Prate 126. 
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PLATE 127, 


Baconers grown on the self-feeder, in which was placed a mixture containing 
80 Ib. maizemeal, 10 lb. lucerne chaff, and 10 lb. meatmeal. The pigs were also given 
unlimited supplies of drinking water. 


PLATE 128. 
A useful portable loading race. 


a 
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An average space of 10 in. should be allowed for each adult pig. The 
trough should have the capacity to hold a full feed for the pigs. 


Pig troughs should be strongly constructed and have a smooth 
surface free from corners or cracks. Where portable troughs are made, 
they should be of a size which allows of their being easily carried or 
hauled on to clean ground. With stationary, troughs it is essential that 
they should be built on to a floor of conerete, brick, or timber to prevent 
the pigs from making an objectionable mud wallow beside the trough. 
The most serviceable troughs are of concrete, built into a concrete floor, 
as shown in Plate 123. 


PLATE 129, 

. A wooden crate suitable for weighing pigs. Note the strong construction, 
‘slide up’? doors at both ends, and wires coming from bottom of crate to be 

attached to hook of the spring balance. Pine should’ be used in the construction 


of the crate so that its weight will not be too great. 


The V-shaped wooden trough as illustrated in Plate 124 is very 


useful as a movable trough. This type of trough can be made of varying 


sizes to suit requirements. The timber must be tightly fitted to prevent 
leakages. A dressing of tar inside and out acts as a preservative of the 
wood and also makes it water-tight and more hygienic. Such a trough 
built on a movable wooden platform is very convenient for paddock use. 


Automatic Waterer. iad 


Plate 125 illustrates a watering device suitable for paddock use. A 
40-gallon drum is set into a trough 6 inches deep, and the whole is fixed 
on to a slide. The drum has a 4-inch plug hole 14 inches from its 
bottom, and a larger plug hole for filling at its top. The lower hole. 
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allows the water to flow out to a sufficient height to allow of the pigs 
drinking from the trough; and to fill the drum, the bottom hole is 
plugged and the top hole opened. 


Self-feeding of pigs is as yet little practised in Australia, because 
pigs are kept chiefly to utilise by-products, such as separated milk, which 
are not readily adaptable to self- feeding ; but when the price ratio of 
grain and pork i is such as to make the pig a profitable means of disposing 
of grain, pig-raising must be considered from a somewhat different 
viewpoint. 

The grain-grower who keeps pigs but has no milk foods can make 
good use of his grain by feeding it in combination with such foods as 
lucerne chaff and meatmeal, both of which are substitutes for separated 
milk in the pig’s ration. Such feeds as these are adaptable to dry- 
feeding through a self-feeder, whereby the pigs have several days’ food 
supply placed in the feeder and they are allowed to help themselves. 
Under certain conditions, self-feeding has many advantages rash is 
worthy of trial. 


ONE-WAY SELF-FEEDERS FOR PIGS—MATERIALS REQUIRED. 


Members. Number. Length. 
Ft. in. 
Skids 1 6 
Trough . 4 0 
Trough . 3 103 
Trough . 3 104 
Trough . 3 103 
Trough . 3 103 
Front Panels 3 104 6 in. x 2 in. T. & G. | Pine 
Front Panels ; 253 3 in. x 2 in. Pine 
Sliding and hinged flaps 3 104 4in. x ? in. Pine 
Ends and back . 
3.3 6 in. x 2 in. T. & G. | Pine 
Ends and back . 7 0 6 in. x in, Pine 
Top 2 4 6 in. x $ in. T. & G. | Pine 
Top 5 0 6 in, x # in. Pine 


Hardware—Three 1-inch by 4-inch iron straps. 
Six 3-inch strap hinges. 
Two 3-inch by 4-inch bolts with thumb nuts, 
Nails, &e, ; \ 


Shade. - 

Pigs should be provided with ample cool shade in hot summer 
mouths, either by planting shrubs or hedges or by building a framework 
of 3-in. by 2-in. hardwood and covering the top with bushes or thatching 
it with grass. 

Weighing Pigs. 

As pork and bacon pigs are usually sold on a basis of weight and 
quality, and as the ruling price per lb. varies according to specified 
weight limits, it is important to the pig-raiser that he should have a 
fairly accurate knowledge of (the weight of his animals before they are 
offered for sale. 
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_ On account of pig-trucking days being two or more weeks apart in 
some districts, farmers are sometimes forced to market their pigs either 
too early or too late to have them at the most profitable marketing 
weights, but in many cases a farmer is able to market his pigs to much 
better advantage when he is able to weigh them on the farm at regular 
and frequent intervals prior to trucking. 


PLATE 130, 


Crate in position, ready for use, with front door closed. Note the arrangement . 
of the top beam, lever, and spring balance. 


Even after years of practice, guessing the weights of pigs is not so 
reliable as weighing them, and where regular consignments of pigs are — 
sent from a farm the use of weighing scales can be recommended, for, 
with intelligent use, they soon more than defray their cost in the saving 
of cash effected by marketing pigs at the most profitable weights. 


The weighing crate should be light yet strong; a convenient size for 
a crate to hold one bacon pig is 3 feet 6 inches long, 2 feet 6 inches high, 
and 1 foot 6 inches wide. 


If the weighing crate is arranged in a race, the pigs can be brought 
from their pen, weighed, and then returned to the pen conveniently. 
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There are many good methods of weighing pigs on the farm, and 
the most suitable method must be determined according to circumstances, 
but the suggestions given herein will be helpful to a large number of 
pig-raisers. 


PuateE 131. 
A good feeding outfit in use on Mr. R. Turpin’s pig farm, Lowood. 


----——_-- 9 =a — - 


MARKETING OF VEGETABLES—ADVANTAGES OF COLD STORAGE. 


Cold storage is essential if fruit and vegetables are to be marketed with advant- 
age, pointed out Mr. W. J. Williams, Superintendent of Markets, Sydney, at the 
recent Illawarra district conference of the Agricultural Bureau of New South Wales. 
In an address containing information concerning the storage of various primary 
products, the following facts were given with regard to vegetable crops:— 


Potatoes and onions can be placed in cold storage to great advantage. Tor 
a long time they haye been keps in common storage, where the loss is somewhere 
in the vicinity of 18 per cent., whereas when these products are kept in a controlled 
temperature the loss is rarely above 4 per cent. There is an added advantage that in 
common storage potatoes and onions spront, whereas in cold storage this does not 
occur. 

That this alone means a great saving in the weight will be readily understood; 
besides this, the potatoes come out of store fresh and without wrinkles, and it 
would be very difficult to detect them from fresh vegetables. Care must be taken, 
however, to see that the temperature is not too low. The right temperature is 
35-38 deg. with 80-84 per cent. humidity. If the temperature is too low, then the 
starch is converted into sugar, and the potatoes become very sweet. Potatoes can 
be stored for seed purposes with great advantage. , 


Vegetables, such as lettuce, cauliflowers, celery, peas, and beans can be kept 
in cold storage for a period of four to six weeks. If, however, it is desired to 
keep beans and peas for any lengthy period, they should be ‘‘quick frozen.’’ 


Tomatoes can be stored when ripe for a period of three weeks and green for 
a period of a month, the best temperature being 45 degrees with 85 per cent. 
humidity. Tomato pulp can be kept for months if frozen and kept at a temperature 
of 15 degrees. . : 

All fruit and vegetables should be post-cooled—taken out of the cold storage 
room and placed in a room at a temperature approaching that of the outside air. — 
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Acid and Water-Proofing Concrete Floors 
. and J'roughs. 


By T. ABELL, Agricultural Branch. 


ARMERS who have laid down concrete feeding floors and troughs in 
piggeries, and concrete floors in the milking bails, will find that 
after some time the surfaces become pitted, and eaten away, and when 
once this condition is evident, the concrete rapidly deteriorates. In the 
piggery this is due chiefly to the action of the acids contained in the 
foods, particularly lactic acid of milk. When allowed to remain on 
ordinary concretes these acids will eat away the cement around the filler, 
thus causing the surface to become rough, and finally, in the case of 
poor coneretes, to break up. 


Research work on this subject has revealed that concrete may be 
treated in a simple and cheap manner, the result being a surface which 
is practically impervious to water, resists the action of all but the 
strongest acids, and at the same time is not slippery, the latter being 
an important item to be considered when stock have to walk on the 
treated surface. 


The material used to bring about the abovementioned condition in 
conerete is silicate of soda, commonly known as ‘‘water glass,’’ a sub- 
stance which closely resembles glass, and is soluble in water. It is safe 
to handle, and its use does not call for any implements other than those. 
customarily used in concrete working. ; 


The action of silicate of soda is as follows:—When mixed with the 
requisite quantity of water the solution thus obtained is sprinkled over 
the surface of the concrete. As the concrete is porous, and readily 
absorbs moisture, the solution penetrates the surface, combines with the 
conerete, and forms a tough coating, which, after three treatments, will 
be up to one-quarter of an inch deep. 


Quantity to Use. 


One gallon of the concentrated silicate of soda should be thoroughly 
mixed with 4 gallons of water. Five gallons of the solution, prepared as 
above, will be sufficient for three applications to an area of a little 
over 300 square feet when treating average concretes. Very dry or 
porous concretes will require a fourth application of solution. sae 


Method of Use. 


For New Concrete.—The concrete floor or trough is made in the 
usual way. When finishing the surface care should be taken to avoid 
rendering it over smooth, and consequently slippery. When the con- 
erete is drying, and sufficiently firm to bear the worker’s weight, the 
solution of silicate of soda and water is applied evenly by means of a 
spray pump, a watering can, with a fine sprinkler, or a soft mop, Do — 
not apply more of the solution than can be absorbed by the conerete. 
When the concrete has again dried out, a second, and later, a third 
application should be made as for the first. For average concretes three 
applications should be sufficient, ~ 


Worn Floors and Troughs —Treatment with silicate of soda is also 
beneficial for existing floors and troughs which have deteriorated . 
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The surface should be thoroughly scrubbed with hot water and 
soap, in order to remove all grease and dirt. Then the whole “area is 
coated over with a mortar made up of one part of cement and three parts 
of clean, fine sand. When the concrete is firm, and drying out, treat 
with the silicate of soda solution as for newly laid down concrete. 


Surfacing Floors and Troughs in Good Condition —Old concrete 
may be treated successfully also, provided the surface is thoroughly pre- 
pared as described previously. The method of treatment is the same, 
but it must be borne in mind that the dry concrete will be more porous 
than the new, and consequently will require a larger quantity of the 
silicate of soda solution, Twenty-fours hours after the last application 


any excess solution should be removed with a mop. 


Concrete floors and troughs treated in this manner will give more 
satisfactory results, as they last longer, are easier to clean, and dry 
more quickly than the ordinary concrete. 


It is advisable to treat the concrete at least once each year to 
ensure a good water and acid proof floor. 


Quartzite silicate of soda may be obtained from James Campbell 


and Sons, Pty., Ltd., Brisbane. 


QUEENSLAND SHOW DATES. 


: April. 
Crow’s Nest, Ist and 2nd. 
Dalby, Ist and 2nd. 
Chinchilla, 7th and 8th. 
Tara, 15th and 16th. 
Nanango, 16th and 17th. 
Miles, 15th. 

Kingaroy, 22nd to 24th. 
Wallumbilla, 28th and 29th. 
Monto, 29th and 30th. 

Wondai, 30th April and Ist May. 


- May. 
Goondiwindi, Ist and 2nd. 
Longreach, 4th to 7th. 
Taroom, 4th to 6th. 
Mundubbera, 6th and 7th. 
Charleville, 5th to 7th. 
Beaudesert Show, 6th and 7th. 
* Beaudesert Camp Draft, 8th and 9th. 
Biloela, 7th, 8th, and 9th. 


Wowan, 14th, 15th and 16th (Camp 


Draft). 
Murgon, 7th to 9th. 
Goomeri, 13th and 14th. 
Mitchell, 13th and 14th. 
Ipswich, 19th to 22nd. 
Roma, 19th to 21st. 
Biggenden, 21st and 22nd. 
Gympie, 22nd and 28rd. 
Warrill View, 23rd. 
Maryborough, 26th to 28th. 
Toogoolawah, 29th and 30th. 
Kalbar, 30th. 


June. 
Childers, Ist and 2nd. 
Marburg, 6th and 8th. 
Bundaberg, 4th to 6th, 
Lowood, 5th and 6th. 
Boonah, 10th and 11th. 
Esk, 12th and 13th. 
Rockhampton, 23rd to 27th, 
Laidley, 24th and 25th, 
Marburg, 27th and 29th. 
Mackay, 30th June, 1st and 2nd July. 


July. 
Bowen, 8th and 9th. 
Townsville, 14th to 16th. 
Cleveland, 10th and 11th, 
Ayr, 10th and 11th. 
Rosewood, 10th and 11th. 
Nambour, 16th to 18th. 
Cairns, 21st to 23rd. 
Maleny, 23rd and 24th. 
Gatton, 29th and 30th. 
Caboolture, 31st July and 1st August. 


August. 
Pine Rivers, 7th and 8th. 


_ Royal National, 17th to 22nd. 


Home Hill, 28th and 29th. 


September. 
Tully, 11th and 12th. 
Innisfail, 18th and 19th. 
Southport, 26th. 


ee ee 


1 Aprin, 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 373 


Mass Production of Pigs. 


E, J. SHELTON, H.D.A., Senior Instructor in Pig Raising. 


GTRANGELY enough, pig-breeding on a mass-production basis has 

never been attempted in Australia, although there are one or two 
farms in Queensland on which up to 1,000 head of pigs may be seen at 
any time, and on which pigs are handled in a big way. It is probable 
that seasonal conditions are too variable in Australia to permit of 
keeping pigs on ranches or stations on lines similar to those adopted © 
with sheep. In the Argentine, there are several very extensive hog 
ranches, one in particular with 1,200 breeding sows, all kept on. what 
Departmental Instructors here term the paddock system, that is, open 
range country. They are fed early in the morning and late in the — 
evening, spending the balance of the day grazing over lucerne pastures, 
and in season are turned into the corn crops to hog down the corn, the 
objective being to ‘‘walk the crops to market on the hoof.’’ 


PLATE 132. 
A Pig Paddock Muster in Argentina. 


Other crops are grown where possible—notably millets—for green 
food, sweet potatoes, and artichokes (and sometimes peanuts for use 
with very young pigs) as root crops, with lucerne as the principal 
fodder fed in its green form as well as in chaff and hay. Probably the 
largest pig farm along these lines in Queensland is that owned until 
recently by Mr. C. B. Peter Bell, of Maroon Homestead, in the Fassifern 
Valley district, and which has now been taken over by Mr. Appleby, of 
Brisbane. 

It is Mr. Appleby’s intention to develop the Maroon property as a 
specialised pig-raising proposition, a hog ranch, even if on a small 
scale compared with the Argentine ventures. The principal crops in 
this instance will be corn and lucerne with as many other fodders and 
root crops as can be grown and utilised on the property. 

16 
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very agricultural district in the State benefited greatly from the 

~ widespread March rains. The late maturing maize and winter 
forage crops are now assured. In the dairying districts there should 
_ be plenty of SEES an water matt through the winter. 


Wheat. 


The bulk of the 1935-36 wheat crops has now been delivered to the 
State Wheat Board, Toowoomba. It is now estimated that the crop will 
_ approximate 2,600, 000 bushels. Although the yield is lighter, the quality 
of grain is stated to be outstanding; in fact, it is considered to be the 
finest since the inception of the Board. 


Although the rainfall was much lighter in the wheat areas, sufficient 
has been received to enable many farmers to proceed with ‘fallowing. 
“More and heavier rains will be required before the planting season 
commences. 

2 Tobacco. 


___ In the North the tobacco crop was damaged by excessive rains, 
which in the Mackay district seriously retarded planting operations. 
_ Many of the crops in other areas are suffering from continuous wet 

weather and are making poor headway. If the weather improves soon 
and good growing conditions are experienced, the yield may yet be in 
the vicinity of last year’s. 


Harvesting has been delayed in the southern areas, but curing 
operations in these districts should be completed early in April. 


The first sales of the season took place on the 26th March, and 
although the bulk of the offerings were carryover . leaf, the prices received . 


a may be regarded as satisfactory. New season’s leaf comprised some 


good quality offerings from Miriam Vale and Bowen, and the top price 
of 48d. was given for three lots. A number of consignments averaged 


ae from 2s. 9d. to 3s. per Ib. 


Cotton. 


ieiarls March showed cotton crops rather seriously checked owing 
to moisture shortage and high temperatures in the latter half of 
February. Severe shedding occurred, and a heavy proportion of 
premature opening was caused. 
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Good rain in early March has induced renewed growth, and if 
‘frosts are not too early there is a reasonable chance of a good late crop. 

Picking is now general in all districts, and receivals of seed cotton 
are becoming heavy at both Whinstanes and Glenmore ginneries. 


PuLatE 133. 
A field of Sudan grass, Coreena Station. 


Sugar. : 

The breaking of the dry spell in the southern cane areas was — 
delayed until mid-March, and as a consequence much of the valuable 
growing, season was lost. In all other areas extensive and beneficial as 
rains were experienced, and at the present time it would appear that 
the coming crop will be heavier than the 1935 harvest. 


Prats 134, ’ 
Sorghum irrigated by bore water, about two months’ growth. Coreena Station, 
Barcaldine District. The bore water on Coreena is almost free from mineral 
matter; it is soft and very suitable for irrigation. 
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By H. J. FREEMAN, Senior Instructor in Fruit Culture.* 


CONDITIONS in the hot, mid-western districts of Queensland are 
found to resemble those of other countries throughout the world at 
present producing dates on a commercial footing, and it is with a view 
to assisting in establishing the date industry in this State that the 
following remarks are offered. —- 
History. 

_ In order to comprehend fully the various phases of date-growing 
in their entirety, it seems advisable that an outline of the history of the 
date should be related. The native habitat of the date palm is not 
known with certainty, but its existence in Egypt, Arabia, and Mesopo- 
tamia can be traced from the dawn of history. It has been grown in 
Egypt for the past four or five thousand years, although it was probably 
first cultivated in the Valley of the Tigris and Euphrates. Practices 
used in caring for the palms and the handling of the fruit, often based 
upon superstition or religious rites, were handed down from generation 
to generation, and information obtained from this source was the basis 
upon which the date-growing industry in the newer countries of the 
world was established. It has since been proved that such information 
was often incomplete and erroneous. Since ancient times the date has 
been the most important food plant in the desert regions of South- 
Western Asia and Northern Egypt. In more recent years it has been 
commercialised to such an extent that its fruit is now known in prac- 
tically every country of the world. Australia alone imports 8,724,999 lb. 
weight of this fruit per annum. 


Possibilities of the Date in Australia. 

The first and only dates worth mentioning to be planted in Queens- 
land were in the Rockhampton and Barcaldine districts. These were of 
no special variety, and, in the main, were seedlings that were merely 
the result of chance growth from the discarded seeds of some imported 
date. The palms planted in coastal regions could never be considered 
a commercial proposition owing to the unsuitability of the climate, 
whilst those planted in the Barcaldine district have provided definite 

* The writer wishes to acknowledge his indebtedness to Dr. D. W. Albert 


and Dr. R. H. Hilgeman, of U.S.A., for much of the material used in the compila- 
tion of this paper. 
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proof that dates will grow successfully in that region and will, under 
normal conditions, return from 200 to 400 Ib. of fruit per palm, an 
excellent return for this fruit. It is to be regretted that the Barcaldine 
dates are so nondescript that the annual sales from the few palms 
growing there have not been sufficiently large nor has the quality of 
the fruit been high enough to create a steady demand, or, what in my 
opinion is more important, to create any inducement for larger areas to 
be established. 


PLATE 135, 
Young date palms on the Date Experiment Plot, Barcaldine. 


‘ 


However, one can safely say that from Barcaldine east to Alpha 
and south to Blackall would be country of a suitable type, as also 
would be many thousands of acres of western country possessing similar 
characteristics to the districts named. These necessary characteristics 
are—(1) a long, hot growing season, (2) moderate winter temperature, 
(3) little rainfall and low atmospheric humidity during the late summer 
and early autumn, (4) abundance of water available for irrigation 
purposes, and the districts above mentioned could, with the aid of 
irrigation supplied from artesian sources, fulfil such requirements. 


Tt will thus be seen that if commercial areas could be established, - 
only growing varieties of value on the market, success would not be very 
difficult to achieve. As a subsidiary to the production of wool the 
growing of dates would be unsurpassed, and the acreage required for a 
profitable output would not be so great as to necessitate any large 
increase in the staff needed for the working of these properties at 
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present. It must be realised that a ready market for a suitable date at 
a price of about 4d. per lb. exists throughout the whole of this continent, 
and the annual consumption would be about 9,000,000 lb. of dates. 
There is little doubt that if the fruit were produced locally importations 
would diminish, and the consumption would in all probability be 
increased with the sale of fresh local dates. 


PLATE 137, 
Date palms at Barcaldine. A yellow variety showing a good crop. 


i 


Botany. 

The date palm belongs to the rather large family Palmace, genus 
Phoenix, species dactylifera. It is a typical monocotyledonous plant 
(having only one seed-lobe), producing a single stem with a single 
growth bud located inside and near the top of the trunk. It may — 
readily be distinguished from the Canary Island palm (Phoenix cana- 
riensis), grown in Queensland for ornamental purposes, by the presence 
of offshoots, a more slender trunk, and by the leaves which are glaucous 
or bloom-bearing instead of bright green. The date palm is dicecious, 
pistillate, and staminate flowers being produced on separate palms. 
Both the male and female inflorescences are enclosed in a sheath-like 
case called a spathe, which splits as the flowers reach maturity, allowing 
the branched inflorescence with its white waxy flowers to emerge. 


Pistillate flowers have very little colour or odour to attract insects. 
They are composed of three scale-like sepals and three petals folded — 
around three carpels, giving the appearance of a newly formed fruit. — 
If the flower is fertilized, only one carpel develops, but if not fertilized, 
one or all may develop into seedless fruits which do not ripen normally. 


The staminate flowers consist of three small scale-like sepals, three 
larger petals and six stamens. When the spathe bursts the flowers have 
the appearance of being crowded on the strands. Soon afterwards, they 
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open and pollen saes are ruptured releasing the very fine yellowish pollen 
grains. e The pollen has a sweet, musty odour, very attractive to bees. 
.., The feather-like leaves are equally distributed around the main 


axis in a definite arrangement of thirteen to a whorl. The new leaves 
develop from the terminal bud, emerging in groups of three. These 


leaves, referred to as spike leaves, begin to expand when they are. 


4 to 8 feet in length; attached to the base of each new leaf is a white 
fibre sheath encircling the growing centre. As the leaf develops, the 
sheath becomes stretched, torn, and broken by the pressure from the 


more rapidly growing leaves nearer the céntral bud. The leaves live . 


for an indefinite period, three to seven years, and young palms retain 
their leaves in good condition longer than older palms. 


PLATE 138, } 
_ Date palms with citrus trees interplanted at Barcaldine. The palms are forty 
years old and are carrying an estimated crop of 400 Ib. 


Behind each leaf is a single bud which may develop into an offshoot, 
a fruiting centre, or may die. In a young palm, these buds usually 
develop into offshoots, but after the palm is five to six years old, they 
usually form fruiting buds. Bud differentiation probably occurs during 
March for the following season’s crop, and active development of the 
spathe (inflorescence sheath) begins soon after. The spathes develop 
slowly in the autumn and early winter. During the late winter and 
early spring, growth is greatly accelerated and blossoming occurs from 
August to November, according to the age, variety, and climatic 


conditions. 


is Ss 
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The date palm is highly hybridised, therefore no seed is produced 
which will develop into a plant true to the parent. This has resulted 
in many varieties exhibiting widely differing characteristics.’ Many 
varieties may be identified by their vegetative characteristics alone. “Rate 
of growth is markedly different, varying to such a degree that one 
variety may grow three times as rapidly as another. The trunks range 
from slender to stout. The leaves, which are the best index to variety 
identification, have wide variations; gradations in the midrib range 
from weak,.light, and arched to strong, heavy, and stiff. The area of 


Pare 139, 
Date palm, four years old, showing a crop of approximately 200 Ib. 


the rachis covered by the spines and the angles of the spines and pinne 
present a definite arrangement. Spines may be short or long, thick, or 
slender, and arranged either singly, in groups of two or three, or in all 
combinations of the above factors. The pinne vary chiefly with respect — 
to colour, angle of attachment, length and diameter. Fruit clusters 
differ with respect to the total number, length, and arrangement of 
the strands, and the spacing of fruit on these strands. : 


The root system of the date palm is fibrous, resembling that of the. 
maize plant. Primary roots radiate from the base of the palm outward 
and downward at an angle of 25 to 30 degrees. Secondary or feeder 
roots branch from the primary roots and have a tendency to grow 
upward. They greatly increase the feeding area of the root system, — 
‘since the date root does not have root hairs and must obtain water 
and plant food by direct absorption largely from or near the root tip: © 


/ 
. 
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Requirements for Date-growing Areas. 


Date culture has succeeded only in the hot, dry, desert regions of 
the world. The essential factors for commercial date production may 
be summed up briefly as follows:—(1) A long, hot-growing season; 
(2) moderate winter temperatures; (3) little rainfall and low atmos- 
pheric humidity during the late summer and autumn. As the date 
requires a large amount of water, planting should be confined to those 
docalities having a cheap and adequate supply of water for irrigation. 


Puate 140. 
Date palm at Barcaldine. Fair type, dark red, four years. Estimated crop 200 lb. 


The date palm makes its most rapid growth during the period of 
high minimum temperatures which occurs during the summer months. 
It is also found that growth is continuous throughout the year at 
a rate closely correlated with the mean temperature. Palms growing in 
the coastal areas where the temperatures are very equable, make 
luxuriant vegetative growth but do not produce commercial crops. 


It has been definitely demonstrated that the date palm requires 
a climate with excessively hot, dry summers for commercial production. 
All varieties of dates, however, do not require the same amount of heat 
units to mature their fruit. It has also been shown that winter tempera- 
tures have a direct influence on spathe growth and the subsequent time 
of blossoming. The temperatures which occur after blossoming appar-. 
ently have more effect on the time of ripening than does the date of 
blossoming. 


‘ 
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The response of the date palm to temperature conditions may be 
used in selecting varieties for different localities. Varieties planted in 
areas which have a relatively mild temperature should be limited to those 
requiring the lesser heat to mature their fruit. Dates may be grown 
in such areas provided the winter temperatures are not so low as to cause 
belated blossoming or undue injury to the foliage. Fortunately, the 
date palm can endure severe extremes in temperature. There is no 
record of the date palm being injured by high temperatures, and records 
show that mature palms have survived temperatures as low as 4 deg. 
Fahr. There is, however, a noticeable difference in hardiness between 
the different varieties. 


Puate 141. 


Date palms at Barcaldine carrying a heavy crop of fruit after recent burning 
of all foliage, 


After temperature requirements have been satisfied, the next most 
important factor is the relative absence of rainfall and high atmostpheric 
humidity during the period the dates are ripening. Rain at this time 
causes serious damage, and high relative air humidity adds to the actual 
rain damage by creating conditions favourable for bacteria and fungi 
to attack the ripening fruits. Instances have been observed where rain 
has also caused damage to immature fruit. _ However, not only the 
amount of rain, but the relative humidity and condition of the fruit. 
influence losses. For example, a heavy shower followed by an extended 
period of cloudy weather and high atmospheric humidity may cause 
a heavy loss. Furthermore, seasonal temperature variations may so 
influence the time of ripening that rain occurring during a certain month 
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may do serious damage in one year but not in another. Thus, the 
average amount of rainfall serves only as an indicator of the possible 
‘damage during that period. 


The date palm is not exacting as to the type of soil in whieh it 
grows. Climatic conditions are more important than soil texture in 
selecting the site for a grove. Date palms, like other fruit-bearing 
trees, grow and produce more abundantly in a good soil than they do 
if planted in the poorer soil types. Inasmuch as the date palm is deep 
rooted, a soil at least 6 feet deep is desirable; however, many successful 
plantings are found on comparatively shallow soils. Soil fertility and 
proper moisture conditions are more easily maintained in deep soils. 


: PuateE 142. ’ : 
Date palm at Barcaldine, 3 years old. Yellow variety. Dates small and light weight. 


Observations would indicate that palms planted in light soils mature 
their fruit earlier and more uniformly than in the heavy soils. Light 
soils dry out more quickly on the surface after irrigation or heavy rain 
which is advantageous during the ripening season. Heavy clay-type 
soils dry out very slowly and thus tend to prolong the period of high 
atmospheric humidity. 

Propagation. 


Date palms can be propagated either from seed or from offshoots. 
New varieties are obtained from seed, but after a variety is once estab- 
lished it can only be increased by means of offshoots. The present 
““standard’’ varieties grown commercially throughout the world 
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originated from seed and, because of their outstanding characteristics, 
have been propagated in large numbers by means of offshoots. 


A large number of seeds of any given variety will produce, 
theoretically, an equal number of male and female palms. These palms so 
produced may be unlike the mother palm and unlike each other in 


momen 


PLATE 143, 
Mounding soil about the kase of the palm will permit root development on those 
offshoots which originate just above the ground line. 


character of growth. The fruit from the female palms will differ in 
size, shape, colour, and quality. Unfortunately, the chance of obtaining 
a variety having superior characteristics from seed is very remote. The 
disadvantage of seedling dates is the inability of the grower to 
standardise his product and the high cost of handling the many different 
types and grades in the packing house. The latter objection also applies 
to the grower who plants a few palms of each of the standard varieties. 
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Offshoots are produced from auxiliary buds at or near the base of 
the palm. As they are a vegetative part of the parent palm, offshoots 
are identical in sex and in vegetative and fruiting characteristics with 
the parent. Varieties differ as to the number of offshoots produced, 
but from ten to twenty-five covers the increase in most cases. 


Puare 144, 


Tools used in cutting offshoots. From left to right: Pruning hook for removing 
leaves, shovel, chisel for severing connection of offshoots to parent palm, sledge 
hammer, lopping shears for pruning leaves, and knife for removing spines. Hach 
offshoot should have an abundance of soil around its roots. 


Young palms producing a large number of offshoots are retarded in 
growth and in fruit production. Offshoots that have been allowed to 
remain attached to the parent palm until quite large produce a smaller 
number of offshoots than those which have been removed at an earlier 
stage. It is therefore desirable to remove an offshoot as soon as it is 
sufficiently mature to ensure growth response when planted. 


The maturity of an offshoot is indicated by its root development, 
blossoming, offshoot development, and by a stretched condition of the 
fibre about the trunk of the offshoot. The age and size which an offshoot 
must attain before removal will depend on the variety and vigour of 
_ the parent. Palms which have been forced into a very rapid growth 

through irrigation and fertilization will develop large but succulent 


ee 
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offshoots which are very. difficult to propagate. Some varietics produce 
very hardy offshoots which can be successfully propagated wl] n young, 
whilst others are very delicate and give trouble even thougu the off- 
shoots are older and larger. As a rule, larger offshoots are more likely 
to grow than are smaller ones, especially if they have developed a good 
root system. The present tendency is to remove an offshoot when it is 
8 or 10 inches in diameter, weighs as least 30 lb., and shows the other 
indications of maturity. : 


Prats 145. 
Removing offshoots from the parent palm for transplanting. 


Offshoots which have a well-developed root system respond more 
quickly after planting than do unrooted ones. Root formation can be 
encouraged on those offshoots which develop at or just above the ground 
line by moulding soil about their bases. In case the offshoots are at 
such a height as to make mounding impracticable, a box can be built 
around the base of the offshoot. This box is filled with a mixture made 
of equal parts of sand, soil, and well-rotted: stable manure, The soil 
in this box must be kept moist throughout the rooting period. Hight 
to ten months is required for mounded or boxed offshoots to develop a 
sufficient number of roots to warrant removal. Rooting offshoots by 
boxing is expensive and is justified with only the more valuable varieties. 
The high offshoots of less valuable varieties are removed and planted 
in a nursery where special care can be given them and where rooting 
may be accomplished with less expense. Offshoots planted in a nursery, — 
regardless of their condition, should not be transplanted for at least 
one year, and in many instances two years. , 


Time of Year to Plant Offshoots. 


Harly spring is the recognised time to plant offshoots, and com- 
mercial field practices in America and other date-producing countries 
have substantiated this fact. Offshoots planted during this period 
have full time to become established before growth is retarded by the 
cold weather in the winter. “ay : 
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Pruning Offshoots. 


Mai ~ growers are tempted, due to the inconvenience of working 
around young palms, to remove the outer leaves of offshoots, This prac- 
tice is not recommended since the amount of growth an offshoot makes, 
other conditions being equal, will be in proportion to its leaf area. As — 
size is an important factor in propagation, no green. leaves. should be 
removed from an offshoot until it is to be removed for planting, 


PLATE 146. 


After the offshoot is detached some of the outer leaves are removed and the 
remaining ones are tied tightly together and topped. 


The principle that pruning retards growth is sometimes used to 
advantage on offshoots that have made too rapid and succulent growth. 
By removing part of the foliage from such offshoots six or eight months 
in advance of their removal, growth will be checked and the tissues of 
the offshoot will harden, thus lessening the danger of fermentation 
occurring in the heart tissue after planting. Pruning is also used on 
varieties that produce a large number of offshoots to stimulate growth 
in a few offshoots at the expense of others. In such cases, the leaves on 
part of the offshoots are pruned back close to the crown which retards 
their growth. The surplus food thus made available stimulates growth 
on the unpruned offshoots and on the parent palm. 


Removing Offshoots. 


Offshoots are attached to the parent palm by a comparatively small 
stalk-like connection. The length and diameter of this connection differ 
with each variety. To remove the offshoot, this connection must be 
severed and, as this is the most exacting part of propagation, only 
persons who are familiar with the principles involved should undertake 
the operation. 

, A special date chisel is used to sever this connection. It has a 
rectangular cutting blade—9 inches by 44 inches by 1 inch—with one 


1 Apri, 19386.] QUEENSLAND AGRICULTURAL JOURNAL. 389! 


side flat and the reverse bevelled towards the sides and toward the end 
in such a manner as to form three sharp cutting edges. It is made 
of tool steel and tempered so that a good file will only polish it. This. 
blade is welded to a 48-inch iron handle, 14 inch in diameter. The weld. 
should be well reinforced to withstand heavy stress applied to the handle. 


Other tools necessary for removing offshoots are an 8 or 10 lb. sledge: 
hammer, from which the temper has been partially withdrawn to pre- 
vent battering the chisel handle; a long-handled post-hole shovel; a 
long-handled pruning hook for removing leaves; a pair of large pruning: 
shears for trimming the top leaves and leaf bases; and heavy twine or 
light wire to draw the remaining leaves of the plant together. 


Puate 147. 


The partial shade provided by date palms should supply an excellent environment 
for interplanted citrus. 


It is advisable to irrigate the date grove several days before the 
offshoots are to be removed so that the soil will be moist and easy to 
work. Hach plant should have abundance of soil packed (balled) 
around its roots. Moist soil can be balled easily as it adheres well to 
the roots. To facilitate working around the offshoots, all of the lower 
leaves are pruned off and the remaining ones tied tightly together. The 
offshoot is then balled, leaving 4 to 6 inches of undisturbed soil about 
the root area, At this time the connection between the offshoot and the 
parent palm is exposed and definitely located. 


In removing an offshoot, the flat side of the chisel should face the 
offshoot. The connection is cut from the side, the chisel being set at 
an angle perpendicular with the plane of the offshoot and the parent 
palm. ‘This angle is such that the chisel will cut the connection as: 
closely to the parent palm as possible without damaging the permanent 
tissue. The chisel is driven carefully and, after several blows from the 
sledge hammer, the handle should be manipulated up and down to avoid 
wedging of the cutting blade, As the cutting blade is often entirely 
hidden, progress of the chisel as it is being driven can be estimated 
by watching the movement of the offshoot. If the chisel is set below 
the centre of the connection, the top of the offshoot will move toward the 


f 
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palm; if above, the movement will be away from the palm. To release 
the chisel after a cut has been completed, the handle is manipulated up 
and down, parallel to the cutting blade while a steady pull is exerted 
on it. The cutting blade is so bevelled that, if not driven too deeply, 
it will cut its way out. In no case should the chisel be used as a pry 
until the offshoot connection is severed. The first cut is made at the 
side and just below the centre of the connection, followed by a second 
and, perhaps, a third cut above the first; if the offshoot has not been 
freed by these cuts, similar ones are made on the opposite side. Where 
the offshoot is well rooted it will be necessary to drive the chisel beneath 
the ball of earth to sever downward growing roots. 


Prare 148. 


The offshoot is planted in the centre of a shallow basin so that soil may be 
filled in against its developing offshoots when necessary to insure root development. 
The planting depth is at the greatest bulb diameter, and the stubbed leaves are 
protected with a hessian wrap. 


Care must be used that no unnecessary strain or stress is placed 
upon the offshoot during the cutting operation or in subsequent handling, 
as the inner tissue near the terminal bud is very succulent and breaks 
easily. Also, it is important that the offshoot be cut without damaging 
either the offshoot or the parent palm. The entire operation requires 
_ skill, patience, and good judgment, acquired only with experience. 


After the offshoot is removed from the palm, all the leaf stubs are 


if: pruned back close to the fibre, and all but ten or twelve mature leaves 


are removed. The remaining leaves are then tied tightly together with 
heavy twine or wire and cut back even with or slightly below the end 
of the first spike leaf. The foliage is cut evenly across the top in order 
to more readily observe subsequent growth. Dey 


If the offshoot is to be moved a considerable distance, or if planting 
is delayed, the balled roots should be covered with hessian and kept 


' 
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moist by sprinkling with water. Offshoots that are to be shipped con- 
siderable distances may be protected in transit by covering the ball with 
wet sphagnum moss or other material of good water-holding capacity 
held in place with a hessian covering. ; ‘ 


PuLaTE 149, | 
Root development can be induced on offshoots located high on the mother palm 
; by means of boxing, 


Care in handling offshoots cannot be over emphasised. ‘To drop 
an offshoot or give it a sudden jar may injure the heart tissue, or dis- — 
lodge the soil about the roots. An offshoot should never be handled by 
its inner leaves as the leaf bases are very tender and may be broken, 
thereby exposing or injuring the heart tissue. . 

Planting Distance. : oe 

The planting distance for palms should be governed by the type of 
soil, the variety, and climatic conditions. Experimental data and general 
observations in America have shown that plantings of mixed varieties 
are most successful where they are planted at least 30 feet apart by — 
the square system. This gives approximately forty-eight palms per acre. — 
This spacing allows free circulation of air throughout the date grove, 
which is an advantage during the periods of frequent rains. Free air 
current carries off the excess moisture from the fruit and lowers the 
atmospheric humidity. cS 

T have been advised that, in the Old World, palms are frequently 
interplanted with many other types of fruit trees, such as citrus, fig, — 
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pomegranate, apricot, and with grapes and vegetables, and this practice 
is adopted in America. It is possible in the future that interplanting 
will become an important feature within most date groves, Interplant- 
ing with citrus has been adopted by growers at present in Arizona with 
success, and there are instances where the shade supplied by the tall 
palms has allowed a variety of tropical and subtropical fruits to be 
grown which previously were not considered adapted to exposed 
conditions. 


Puate 150. ; 
___ A. Female flowers resemble newly developing fruits. A single strand from 
the female flower cluster is illustrated. B. The male flowers are larger, more open, 
and more nearly resemble common flowers. : 
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PLATE 151. 


Citrus fruits are suitable to interplant with dates. A Valencia orange tree, six months 
old, on Mr. EH. Baker’s farm, on Alice River, 8 miles from Barcaldine. 


PuaTE 152. 


Peaches are also suitable as a subsidiary crop to date-growing. A six-months-old 
tree on Mr, E. Baker’s farm, near Barcaldine. 


a © 
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Planting Offshoots. 


It is desirable to prepare the holes for planting several months in 
advance, They should be 3 feet in diameter and~3 feet in depth and 
filled with a mixture of equal parts of farmyard manure and good top 
soil. The prepared holes should be irrigated every three or four weeks 
so that the organic material will be somewhat decomposed and the soil 
settled before planting time. The composted soil will supply free drain- 
age and an ideal medium for the newly established root system of the 
young palms. The cost of preparing the holes will be more than offset 
-by the increased growth made during the first few years. 


PLATE 153. 


Crops suitable for interplanting with dates. ‘‘Long beans’? 
growing on Mr. KE. Baker’s farm, near Barcaldine, 


If the holes are not prepared in advance of planting time, they 
should be dug only of sufficient size to accommodate the offshoot. If 
dug larger and refilled, the soil will settle and lower the offshoot to such 
an extent that irrigation water may cause injury or death, 


Perfect alignment of offshoots at the time of planting will add much 


_ to the attractiveness of the grove. Nearly all fruit-bearing trees develop 


lateral branches which serve to minimise small errors in alignment, but 
the mature date palm has a barren trunk and small irregularities are 
readily detected. To facilitate correct planting, the field is squared and 
laid out, with a stake driven in at each place an offshoot is to be planted. 
The holes are then dug around these stakes. 


Before planting the offshoot, a depression 4 to 8 inches deep and 
6 feet in diameter is made around the hole. The offshoot is planted in 
the centre of the basin to the depth of its greatest bulb diameter, yet 


never at a depth to permit irrigation water to come up into the loose 


fibre near the crown. Loose moist top soil is pressed firmly about the base 
of the offshoot until the hole is half filled, at which time a small stream 


. 
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of water is directed into the basin, and the soil worked in carefully to 
exclude all air pockets. A mulch of dried grass, hay, or manure is then 
placed in the basin to keep the surface soil from drying out and shrink- 
ing away from the sides of the offshoot. New roots will not develop 
unless moist soil is kept in direct contact with the base of the offshoot. 
Several inspections during the first few weeks after planting should be 
made to make certain that this condition is maintained. 


PLATE 154. : 
Other crops suitable for growing in conjunction with dates in Queensland. ‘Long 
beans,’’ tobacco, and sweet potatoes, Mr. H. Baker’s farm, near Barcaldine. 


, 


Care of Offshoots after Planting. 


After the offshoots have been planted, the foliage should be pro- — 
tected from the direct rays of the sun. Shading prevents sunburning 
of the outer leaves and lessens evaporation from the entire leaf area. A 
simple, inexpensive method of covering is to wrap the leaves with one 
or two thicknesses of light-weight hessian, leaving the top 2 or 4 inches 
of the leaves exposed. Allow the hessian to extend towards the base 
sufficiently to shade the crown of the offshoot, but not far enough to — 
come in contact with the irrigation water. Having the top exposed 
allows the offshoot to be inspected without disturbing the wrapping 
material. Such covers are usually allowed to remain on the offshoot 
until the following spring. 


The leaves are kept tightly bound together until active growth — 
begins. After this occurs, the tie is loosened from time to time as new 
leaves push up through the centre. The tie should be retained until the 
second growing season, as it serves as a brace for newly-formed leaves, — 
preventing wind breakage. The leaves should be of sufficient size to . 
support themselves before the tie is removed. 


1 
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It is necessary to keep. the soil moist at all times until the offshoot 
_has established a new root system. This requires light but frequent 
applications of water, the interval between irrigations being determined. 
by the type of soil. During the summer months a light sandy soil may 
require an irrigation every two or three days, while a heavy soil may 
remain sufficiently moist with one irrigation a week. No definite rule 
may be set with regard to this interval, the chief objective being to keep 
the soii moist. There is some danger of over-irrigation in very heavy 
soils with poor drainage, particularly if a heavy mulch is used in the 
basin. Over-irrigating will result in poor aeration with possible loss 
of the offshoot. During the autumn and winter months, when growth 
is retarded by lower temperatures, the interval between irrigations 
should be lengthened. 


Irrigation water is applied to the basins from a supply furrow 
extending along each row of offshoots, 18 to 24 inches from the rim of 
the basin. The water entering the basin is regulated so that it will not 
stand more than 2 or 8 inches deep, and is held in the basin until it has 
penetrated below the depth of the root area. A careful inspection should 
be made during the first few irrigations to see that the water does not 
stand high enough to enter the crown of the offshoot. Water in the 
crown may cause the succulent tissue to ferment and rot, resulting in 
the death of the young plant. 


[TO BE CONTINUED. | 


U0 eee 


PuateE 155. 
On the Russell River, North Queensland. 


‘ 
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SOME TROPICAL FRUITS. 


No. 8—THE CUCUMBER TREE. ives 
§. E. STEPHENS, Instructor in Fruit Culture. 


us tree, known potanically as Averrhoa bilimbi L,, is closely related 
to the Five Corner, and, like it, is generally regarded as being 
a native of the Malayan region of tropical Asia. — 


The tree grows to about the same size as the Five Corner, but may 
be distinguished from it by the larger compound leaves, ‘which are — 
composed of from five to seventeen pairs of leaflets, and by its flower, 
which is crimson coloured. The fruit is 2 to 4 inches long, greenish- 
yellow, and translucent when ripe, obscurely five-angled or almost 
cylindrical. The flesh is juicy and very acid. i 


The fruit is used chiefly for pickling. re 
This tree, with its cogener, the Five Corner, was introduced to the 


Kamerunga State Nursery at Cairns some thirty to forty years ago, and ie 
distributed therefrom. - 


Cultural requirements are similar to those of the Five Corner. 


. 


Propagation is usually by seed, although P. J. Wester reports having» a 


been successful in shield budding the tree. He advises the use of non- 
petioled, ripe budwood of brown colour, and to cut the buds 14 inches 
to 2 inches long. ip: cle ee ae te 

Common names for the Cucumber tree in other countries. are 
‘‘Bilimbi,’’? and several slight variations thereof, and ““Camia.”’ 


* 
. 
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GREEN MANURING IN THE ORCHARD. 
By R. W. PREST, 


(,HE loss of soil organic matter is a major problem in tropical agri- 

culture the world over. The seriousness of this problem in 
Queensland is evidenced by the unsatisfactory oud prevailing in 
many of our citrus orchards. 


This loss is indicated by the unhealthy condition of dh trees which 
shows that, despite every effort to fertilize the soil, it has gradually 
become poorer and infertile. In citrus trees, a leaf disease known as 
““Mottle Leaf’’ frequently makes its appearance. This disorder is inti- 
mately associated with a deficiency in soil organic matter, Die back 
or exanthema may develop and one disease follows another. 


Humus, a product of the decay of organic substances, is one of 
the most important ingredients in any fertile soil and, generally speak- 
ing, is present only in inadequate amounts in most of our citrus soils. 
Except on alluvial land periodically improved in fertility by floodings, 
the orchardist must consider the maintenance or improvement of the 
soil fertility if he is to harvest good crops. When the soil has been 
under cultivation for some time without any addition to the humus 
supply, it will be noticed that it differs markedly in physical condition 
from its virgin state. The heavier loam soils are more inclined to run | 
together with rain and bake and crack more readily when drying, This 
is due to a large extent to the loss of organic matter or humus. This 
loss takes place more rapidly in warm, moist districts, and where catch 
crops are intercultivated. In effect, the clay par ticles have a tendency 
to break down into a very fine dust which finds its way into the inter- 
stices between the soil particles and, with the diminishing supply of 
humus, tends to cement them, excluding air and water. Sandy soils 
lose their organic matter even more rapidly than loam soils under 
cultivation, and trees and plants suffer on such soils. In the absence. 
of adequate supplies of humus, their tendency is to heat up, and soil 
moisture is lost through evaporation, and particularly by percolation 
beyond the reach of the feeding roots. 


In the absence of bulky organic farmyard manure, the maintenance 
and improvement of the soil may be carried out by growing and turning 
under green manure crops. Not only do such crops build up the 
physical condition of the soil, but their presence reduces soil losses by 
erosion during periods of heavy rainfall. 


The effects of ploughing green plants are both direct and indirect. 
The bacteria which inhabit the soil, and are necessary for the breaking 
down and building up of soil materials in the process of releasing plant 
foods, live on the vegetable matter in the soil, and at the same time 
convert it into humus. The compounds that result from crop decay 
increase the absorptive power of the soil and promote aeration, drainage, 
and granulation, conditions extremely important in plant growth. If 
the crop turned under is a legume (leguminous plants have a species of 
nitrogen-fixing bacteria which attach themselves to the roots), and the 
nodule organisms are active, the store of nitrogen in the soil is markedly 
increased, a point of extreme importance in fertilizer practice. 


Green manures may function as cover crops in as far as they take 
up extremely soluble plant nutrients and prevent them from being lost 
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in the drainage water. The nitrates of the soil are of particular import- 
ance in this regard, as they are very soluble and are only slightly 
absorbed by the soil complexes. The added organic matter acting as 
food for the soil organisms and stimulating biological action, is especially 
important in the production of carbon dioxide, ammonium nitrates, and 
organic compounds of various kinds which are essential for plant 
nutrition. 

At best green manuring crops should possess three characteristics 
—rapid growth, abundant and succulent tops and, with fertilizing, 
successful growth even in poor soils. ‘ 


The crops that may be utilised as green manures are usually grouped . 
into two heads—legumes and non-legumes. Some of the common green 
manures are as follows:—Legumes: Black cowpea, poona pea, crota- 
laria, beerseem, field pea, lupins, vetches, tick bean. Non-legumes: 
Mustard, rape, barley. ‘ 


In the coastal belt, the practice when green manuring has been to 
utilise the summer rainfall, planting such crops as black cowpeas, poona 
peas, and crotalaria during November and December and turning under 
during March. Winter green manuring with crops such as beerseem, 
vetches, field peas, tick beans, lupins, rape,.and mustard could be prac- 
tised with advantage in many instances, particularly in young orchards, 
on the lighter sandy soils and where irrigation is practised, planting 
taking place during April and May and turning under in July. 


Citrus trees up to four or five years of age occupy a relatively small 
proportion of the total area on which they are planted. Their roots 
do not extend far from the trunk and do not take up the amount of 
space occupied by the roots of old established trees. Thus, during their 
early years, an excellent opportunity is afforded for building up a 
reserve of vegetable matter in the soil. : 


Cultivation, even early in the season, may be confined to the 
immediate vicinity of the trees, and by far the greater amount of the 
space down the centre of the tree rows occupied in growing and turning 
under summer and winter green manure crops. A strip along each side 
of the tree is thus being cultivated frequently. 


MARKETING ROCK MELONS AND CANTALOUPES.. 
By JAS. H. GREGORY, Instructor in Fruit Packing. 


\V HEN visiting the markets, one is often impressed with the haphazard 
manner in which many of the products of the land are still 
marketed, Bags, loose heaps, and other unhygienie methods are used 
to bring in and display many of the commodities that will afterwards 
be used to grace our tables as articles of diet. It has been found pos- 
sible to discover methods of packing for all fruits, enabling first-rate 
articles to be obtainable all over the world. "4 


Rock melons are no exception to the general haphazard ways of 
handling commodities for market. When visiting a grower 1t was one 
day suggested, in the course of conversation, that it should be. possible 
to use some method of packing for melons as for apples and other fruit, 
to assist in placing them on the market in a better condition. A heap 
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PLATE 156. 


Showing the method of packing the 2-1 pack. This pack contains three layers 
and, as illustrated, would contain the following in each layer:— 


Ist layer, 11; 2nd layer, 10; 3rd layer, 11—Total, 32. 


PLATE 157. 


Siawite the sfigthoa of packing the 2-2 pack. Each layer contains the same 
Es of melons. ‘ tare 
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of melons being*available, they were approximately sized up and experi- 
mental packs made. It was found that the standard bushel case, as 
made for apples, was the most satisfactory type of container. The 
internal dimensions of this case are 18 inches long by 114 inches wide 
by 104 inches deep. The illustration will serve to show the packing 
method used. The same system of diagonal packing as is used for all 
fruit packing was adopted in this pack. One layer is a replica of 
another, each melon in every layer except the first fitting into the 
‘‘nockets’’ or spaces of the layer beneath. By using this method, it is 
quite easy, when the pack is finished, to mark the correct number or 
“eount’’? of the contents of the case. Care in handling is vitally 
necessary, and no difficulties should be found if common sense is used. 


PLATE 158. 


Another 2-2 pack illustrated, 2-2 packs can contain either three or four layers 
according to the size of the melons. 


The following are the principal features to be borne in mind :— 

1. Grade the melons into approximately the same sizes before _ 
beginning to pack. 2 

2. Place the flower or bottom end of the melons in the pockets or 
spaces for protection, as it is this part of the melon which softens first 
when ripening. 

3. Place the second and successive layers in the pockets of the 
layers beneath. ; peshis 

4, When counting some of the 2-1 packs, ‘such as that illustrated, 
it should be noted that the top and bottom layers contain one more 
than the centre layer—viz., top layer, 11; second layer, 10; bottom 
layer, 11—total, 32. Je 

©. Pack 3 to 1 inch above the top of the box and gently ease into 
position before nailing lid on. : 

6. Stack the packed cases always on their sides when earting or 
railing to market. | ; Rk 

17 
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FRUIT MARKETING NOTES. 


By JAS. H. GREGORY, Instructor in Fruit Packing. 


W [te April, the end of the Queensland fresh apple season draws to 
a close. The season generally has been a good one, although 
spoiled partially by hailstorms. Prices for the last month have been 
steady and satisfactory for most varieties. Papaws reached exception- 
ally high prices during the month, up to 20s. per case being realised. 
Banana prices have not shown any marked improvement. Grapes have 
maintained steady values and vignerons should have a satisfactory - 
season. 
Temperate Fruits. x 
Apples.—Prices were:—Granny Smiths, 6s. to 9s.; Jonathans, 
6s. to 9s.; King David, Rome Beauty, Democrats, 6s. to 8s.; Dunns, ds. 
to 6s.; Delicious, 6s. to 8s. Southern Jonathans are now arriving on 
the market and selling 6s. 6d. to 9s. Codling moth has been very 
prevalent this season, and growers are advised to take all precautions 
to destroy, as far as possible, all the grubs that can be found in the 
eracks of the sheds and picking boxes, &. Scalding the picking boxes. 
for two to four minutes would be of assistance in killing many. 


Stone Fruits—The season is now finished, and growers would do 
well to clean up their packing sheds and spray them with a 5 per cent. 
solution of formalin to assist in checking the carrying-over of brown 
rot. A few late varieties of peaches were sold at 2s. to 4s. 6d. per case. 


Grapes.—Prices were:—Museatels, 6s. to 8s. 6d.; Gros Colman, 
4s. to 5s.; Waltham Cross, 5s. to 10s.; other varieties, 4s. to 7s. Values 
have been very steady, and the quality this season, notwithstanding a 
sprinkling with hail, has been excellent. y 


‘Pears.—Prices were:—Stanthorpe pears, 3s. to 5s. per case; 
Southern pears, 4s. to 9s. The market price, of course, depends largely 
on the variety. Growers contemplating planting pears should study 
this factor closely. 

Tropical Fruits, 

Papaws.—This fruit has touched very high prices for good quality 
lines, up to 20s. being obtained for choice Yarwun fruit; 3s. to 8s. per 
bushel case has been the average price. From next month onwards, 
closer attention will have to be paid to colour and maturity as the 
weather becomes cooler. 


Custard Apples——The first of this luscious’ fruit is now being 
marketed. Maturity will be the governing factor on early prices. Care- 
ful selection of fully developed fruit and good packing will more than 
pay. Six shillings per case is quoted. Fruit should not be marketed 
until the interstices of the fruit show a creamy colour if maturity is to 
be maintained. Sydney prices are 8s. to 10s. 


Pineapples.—With factory assistance, the market has maintained 
a steady price and demand—3s. to 7s. a case for various sizes of smooths, 

loose 1s. to 4s.; Ripleys, 6s. to 8s. 6d. per case, loose 1s. to 4s, a dozen. 

Sydney, 7s. to 9s.; Melbourne, 8s. to 11s.; Adelaide, 15s. to 17s. 


Bananas.—A slight improvement in price has been made, but it 
will be a long time yet before really good prices will be obtainable. 
Sixes, 4s. to 7s.; sevens, 4s. to 9s. 6d.; eights, 5s. to 10s. 6d. Prices in 
Melbourne and Sydney have remained steady, but need to improve to 
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make things profitable. Melbourne, nines and eights, 13s. to 14s. ; sevens, 
11s. to 12s.; sixes, 9s. to 10s.; Sydney, 5s. to 11s. per case; Adelaide, 
13s. to 16s. A booklet on marketing bananas should be available in May. 


Mangoes.—Mangoes are now off the market after-a very unsatis- 
factory season owing to dry Northern conditions-during the summer. 


Citrus Fruits. 
Grape Fruit.—Melbourne prices for good grape fruit are 14s. to 
16s. It must be remembered that only good quality fruit of the Marsh 
Seedless type is wanted. 


Oranges.—The fresh orange season is rapidly approaching. 
Growers’ attention is called to the necessity for marketing matured 
fruit only. Fruit, the juice of which does not conform to the maturity 
standards, will be prohibited from sale. Supplies of Valencias are still 
coming from Southern States to fill the gap between crops. 


Lemons.—High prices have been maintained for good lines, 
Gayndah and Benyenda realising 12s. to 18s. per case; others, 8s. to 12s. 


Miscellaneous Fruits. 
Tomatoes.—At the latter end of March, the market was over- 
supplied, possibly owing to the closing of the northern railways through 
floods; 1s. to 4s. prevailed during this period. 


Passion Fruit.—Passions have maintained the high rates of last 
month, up to 15s. being paid. Prices in the Southern markets have also 
been maintained at high rates. 


In conclusion, one can say that at no time during the month has 
good, well-packed fruit hung fire on the markets. LHvery assistance 
possible that will lead to better marketing will be given by the Depart- 
ment of Agriculture and Stock. Applications should be made to the 
pada Secretary, Department of Agriculture and Stock, William street, 

risbane. 


> 4 re ee 


PIG PRODUCTION RECORDING. 


Another good litter of Large White pigs has been recorded by the Department, 
and the results.given below should interest pig-raisers. 

The litter which is owned by Hibberd Brothers, Grenier Park Stud, Indooroo- 
pilly, is from the sow Highfields Pearl 11th and sired by Norfolk Baron 2nd. 

There were twelve pigs born in the litter on the 30th December, one dying on 
the first day and another being accidentally killed during the second week. 


Tattoos or Earmarks | 86 87 


2 
pl 
QO 


Sexes .. ot pak | sn eb. 

* 

Weight— Ib. | Ib. Ib. 
At Birth ..  ..| 34 | 34 3-1 
At 1 week oa 7 5°8 
At 2 weeks eet | ean 1210. 8:3 
At 3 weeks aa let ie tats 11:5 
At 4 weeks .. | 184 | 15 14-0 
‘At 5 weeks Al bay fat Of) 18-5 
‘At 6 weeks 2.) 24 | 287 23-6 
At 7 weeks PES WEY. 30-4 
‘At 8 weeks .. | 42 | 46 87-2 


* Killed. 
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Erosion in the Empire. 


Subjoined is an extract from an article by G. C. Watson in the JouRNAL 
OF THE RoyaL Empire Society, October, 1935. Dealing with such an important 
world-wide problem, it has an especial interest for Queensland farmers. 


TT 0-DAY millions of acres of the Imperial domain all over the world 

are in danger of destruction by the uncontrolled forces of erosion. 
In many parts huge areas are losing their original fertility; in others, 
immense tracts of once valuable land have already reverted to desert, 
while many more are ‘‘on the way.’’ If such basic sources of the 
Empire’s wealth are to be maintained it is evident that more effective 
anti-erosion schemes must be instituted. 


If you speak of erosion nine people out of ten wonder what you are 
talking about. The other one, if he happens to be a farmer, will prob- 
ably admit that ‘‘something should be done about it,’’ but that it is a 
‘subject which mainly concerns the ‘‘Government.’’ This, of course, is 
a fallacy. It is the concern of all. Every patriotic person who has a 
thought for the Empire’s future should be interested in the problem 
of checking erosion and preserving the land for future generations. 


There is no more insidious enemy than erosion. Its work is incessant 
and often unseen. We are scarcely aware of its far-reaching activities 
until some serious catastrophe demands public attention. 


Not many years ago the Mississippi floods caused widespread damage 
and distress. ‘‘Old Devil River’’ had overflowed his banks to a far 
greater extent than usual. Again, quite recently, we hear of towns- 
people and farmers along the banks of this great waterway having to 
flee for their lives from the rising flood. About the same time news 
comes of a dust-storm in Western Kansas, “‘denser than any yet 
experienced.’”’ 


These catastrophes, and other similar ones, it is realised, are almost 
directly due to erosion. They should be regarded as timely warnings 
of what may happen if their incidence is not checked by applying 
control measures, : 


At one time nearly half the watershed area of the Mississippi con- 
sisted of forest land. Now, owing to the enormous demand for wood 
pulp for newsprint (and for other purposes) this forest area has been 

- reduced by about one-half. President Roosevelt, we hear, is allocating 
the sum of two hundred millions entirely to the work of combating 
erosion in the United: States; is not this an indication that more might 
well be spent in many parts of the Empire in checking the same evil? 


Let us now glance at some of the ‘‘danger spots’’ of erosion within 
the Empire. South Africa, of all Empire countries, has perhaps 
suffered most for want of effective anti-erosion measures. Here, Nature 
is not so kind as in northern latitudes like Canada where a protective 
“blanket”? of snow is provided during winter months. Moreover, the 
relentless rays of a sub-tropical sun beat down through the rarified 
atmosphere of her plateau with withering effect. Floods and droughts 
alternate at all seasons of the year, taking their toll of life and pro- 
perty, almost as a matter of course. Her gold in some measure may 
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compensate; but it can never pay for the permanent loss by erosion of 
huge tracts of her arable land. Here, as with the Mississippi, the 
wooded catchment areas of many of her big rivers have suffered neglect, 
and many and extensive have been the resultant evils. Of this the 
Orange River-provides one example. This river alone, within living 
memory, has carried into the seas sufficient fertile soil to produce crops 
_ which would feed the whole of the sub-continent. The same may truly 
be said of the, Zambesi, the Limpopo, and other South African rivers. 
Owing to the severe losses in the past, vigorous anti-erosion schemes are 
now on foot, especially for the preservation of forest areas, and par- 
ticularly of Basutoland, whose wooded mountains give rise to this 
magnificent river. 

In Australia we have many other examples of incalculable loss from 
erosion—the Murray River affords one, Although its annual flow has 
remained constant for fifty years, the summer flow has been reduced 
by nearly one-half (from 49 to 26 per cent.). This, again, is directly 
due to deforestation of the watershed. In consequence, the enormous 
expenditure (running into millions) on dams and irrigation works 
has largely been rendered futile. During the course of eight years the 
storing capacity of the Burrinjuck Dam, for instance, in New South 
Wales, has been reduced by 12,000,000 cubic feet—due entirely to the 
deposit of 500,000 tons of silt during that period. Y 

But the evil does not end here. Forest lands act as purifiers and 
filters for the water supply of towns. Many cases are on record, not 
only in Australia, where by deforestation drinking water has become 
polluted; an excess of injurious bacteria and also of saline contents has 
resulted—much to the detriment of the consumers. The close connec- 
tion between forest and city life is thus apparent. The latter cannot 
afford to disregard the natural value of the former. 

Forests in Australia, as in other parts of the Empire, have been 
ruthlessly destroyed mainly to satisfy increasing demands of wood pulp 
for newspapers. It is on record that for one Australian ‘‘daily’’ 4 acres 
of virgin forest were sacrificed for each edition. 


In Palestine, where soil is a precious commodity, a cloudburst 
recently carried away millions of tons of rich earth into the Mediter- — 
ranean, ‘This soil, which represented the accumulated wealth of 
hundreds of years, supported the growth of vast fruit and vegetable 
gardens; now nothing remains but a boulder-strewn waste. This disaster | 
is largely due to Turkish maladministration in the past. The goat 
and the camel are commonly cited as initial offenders in this respect, 
but the truth is ‘‘man the destroyer’’ is the real culprit because, im 
grazing his animals he allows them to destroy the earth’s vegetal cover. 


From Canada also come tales of distress. Immense tracts of farm 
lands, from various causes, have been deprived of vegetation; droughts 
and floods defeat the farmers’ efforts to make good. What can be the 
remedy? Ph 

Now there are many remedies for the evils of erosion. The most 
simple and effective include preservation of the soil’s natural cover of 
trees and herbage; in short, by wise and provident methods of agri- 
culture, When the ‘‘vegetational balanee’’ is upset there is literally no 
limit to the chain of evils that result. 


The most expensive and (in some cases) ‘the most ineffectual are 
those involving the construction of huge dams and weirs with their 
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highly paid staffs of hydro-technical engineers. This method, at any 
rate in the Union of South Africa, has been condemned by experts as 
tackling the problem ‘‘at the wrong end.’’ The service of the botanist 
and the forester, they say, should be called before that of the engineer 
and the stonemason ; in other words, the work of control should commence 
in watershed areas. 


The soundest constructive criticism yet offered advocates the estab- 
lishment of ‘‘geo-botanical’’ stations. By this means, with efficient 
organisation, the most suitable kinds of vegetation for ‘‘holding the 
soil’’ could eventually be selected. The sympathetic co-operation of the 
stockowner and the herdsman would, of course, be required; for over- 
grazing has always been the master key for the door of denudation. 


Whilst it is true that erosion is the enemy of mankind, it is also 
the friend. It destroys, but it also creates. Rivers, for instance, often 
destroy life and property when they overflow, but at the same time they 
are depositing the detritus (or silt) which is to form the soil for future 
vegetation. The amount of erosive destruction by rivers, however, is 
greater at present than their value as soil producers, more especially 
in the less civilised parts of the Empire. That is the point. What is 
required therefore is a system of unified control and reckoning whereby 
a balance could be estimated and maintained; between the loss of arable 
lands by deforestation of watershed areas, on the one hand, and the 
formation of new lands, by desert reclamation, irrigation schemes, &c., 
on the other. 


Now a favourable balance between revenue and expenditure is 
regarded by most Governments as essential to the well-being of any 
State; yet with regard to erosion, an increasingly adverse balance has 
accumulated in many countries, almost unheeded until recent times. 


Erosion, if uncontrolled, becomes a formidable enemy; and it must 
be fought on all fronts. While nations sleep, its subtle advance con- 
tinues unobserved. To arrest its pernicious progress unified control of 
all available forces must at all costs be established. 


Tt may be asked: How can the ordinary layman help in the scien- 
tific control of erosion? The answer is by exercising his right as a 
voter, and by voting only for those candidates who will undertake to 
support anti-erosion measures in Parliament. ~ 


To deal adequately with so vast a subject as erosion, as it affects 
the Empire to-day, would demand much study and many volumes. In 
these remarks I have attempted merely to outline some of the dangers 
to which the arable lands, and the water supply, of the Empire are 
exposed at the present time. ; 


True patriotism demands not only a call to arms to fight human 
aggression, but to stem the tidé of the ever-encroaching forces of erosion. 
The greatest problem of all facing the Empire to-day is not political, 
nor racial, nor is it essentially defence by armaments; it is geological, 
for without arable lands and a good water supply the British Empire 
would soon cease to exist. 

: MAN THE DESTROYER. 

Every traveller in Asia and Northern Africa is familiar with the 
remains of what were evidently once great cities, requiring vast supplies 
of food, situated in districts which are now incapable of feeding more 
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than a few sheep or goats. Mr. Kennedy Shaw has described such finds 
in his series of articles on ‘“‘Dead Libya.’’ What is now desert. was 
clearly once fertile country carrying a numerous and highly civilised 
population. It was thought at one time that the desiccation was the 
result of climatic charges.... ‘The theory is now generally abandoned 
for the convincing reason that the process can be seen going on to-day 
as the plain result of man’s own ignorance and lack of foresight in his 
treatment of the soil by which he lives. In America this rake’s progress 
is particularly rapid, but it is not peculiar to America.... In South 
Africa, in parts of Australia and Canada, and in many other countries 
with seasonal rainfall it is a very serious menace. Owing to faulty 
land management valuable agricultural land in French and British 
Nigeria and in the French Sudan is being conquered and absorbed by 
the Sahara Desert at a rate estimated to exceed a kilometre a year.— 
““The Times.’’ 5 

According to Professor E. P. Stebbing, the Sahara has advanced’ 
300 kilometres southward in three centuries. On this question of soil 
erosion much of great interest and value may be gleaned from a report 
(the Clarendon Press, 6s.) by Dr. MacLagan Gorrie, of the Indian 
Forestry Service, on his four months’ survey in the United States on. 
behalf of the Leverhulme Research Fund. He details the abuses of the 
land in California and elsewhere, and suggests that the proper agency 
for holding and’ developing land and preventing’ such abuses is a small 
but representative public body with sound technical advice at its dis- 
posal, and sufficient power to enforce its decisions, Private ownership 
and the common use of ‘‘waste’’ land have almost invariably over- 
worked one use and neglected other possibilities, failing to develop the 
multiple use principle which can best serve the community as a whole. 
In the enormous areas of village grazing or common lands in British 
tropical countries, urgent action is necessary to prevent further misuse 
and conserve what is left of the soil’s natural resources. Such action 
can obviously not be undertaken by the villagers themselves without 
some help from Government. : 


MIGRATION DEPENDS ON MARKETS. 


In the course of a recent address to members of the Empire Parliamentary 
Association, in London, the Premier of Queensland, Hon. W. Forgan Smith, said 
that it was useless talking of mass migration to Queensland and in the same breath 
talking of the restriction of sales of Queensland products on overseas markets. 
Queenslanders’ attitude towards migration would be determined by the capacity to 
sell migrants’ products. Difficulties were being created by well-meaning people 
assuming that migration was a method of coping with unemployment. 

(’ * 


“‘Tf we have reasonable prospects of selling our produce we will make lanl 
available under favourable conditions,’’ said the Premier. He rebutted the question, 
“Why cae not mass migrants live on their own products without depending on 
exports ‘ i 
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VETERINARY MEDICINES ACT. 
ANNUAL REGISTRATION, 1936. 


[1 Aprin, 1936. 


First supplementary list—to be read in conjunction with list appearing on 


pages Be to 285 of March Journal. 


" Registrations effected from 8th February to 20th March, 1936. 


Armitstead, J., Warwick— 
Mawson’s Horse Blister 
Sheep Drench .. 

Bryce Ltd., Brisbane— 
pene ae 


Butler and Co., Ltd., weiiwasdy Baetate= 
Eezema Ointment 
Collins, W. A., Cairns— 
Collins’ Alterative Worm and Condition Powders . 
Veterinary Cough Paste 3 so ote a 
Dryden, Victor, Lutwyche— 
Victor Dryden’s Blood and Water Powders for Horses and Cattle 
Victor Dryden’s Gripe Drench for Horses and Cattle B33 
Finney, L. W., Brisbane— 
Telson Pluke Drench 7 
Telson General Purpose Drench 
Telson Poultry Powder . 


Finney and Ure Ltd., Hubert, Brisbane— 
Karswood Poultry Spice ae en oes a en ae 
Karswood Dog Condition Powders .. 

Ganter Bros., Monto— ‘ 

F.G.B. Blood Scour Mixture .. oe a HA 

Hayes Veterinary Co., Brisbane— 

Cutter Biackleg Aggressin (Solid) 


Hayes’ Barbed Wire Liniment 3 4) Hs at 
Hayes’ Cattle Blight Powders x4 oy =e 
Hayes’ Condition Powders .. BE ax ir 5 
Hayes’ Lampas Lotion. . re a6. mo bap ts 
Hayes’ Mammitis Remedy .. bb ee ie be . 
_ Hayes’ Mange Ointment De oe be ors Sy a0 
Hayes’ Redwater Cure 2% ie me An a5 7, 
Hayes’ Scour Powders yet os. oe on: os bu 
Hayes’ Veterinary Ointment .. ae = 2: oe ie 
Hayes’ Udder Ointment bo te fey cid ms ay 
Hayes’ Wart Lotion .. be ay a 38 ie 
Hayes’ Worm Powders for Horses de ait r N: cS 
Lung Worm Injection .. ite 90k Sos ot 32 
Hayes’ Cleansing Drench a dot Thee Ba a te: 
Yohimbin ze AS ae aie ee es as bA 


Kelly, R., Ayr— 
XL Powder for Scours in Calves ys $0 re uo 
XL Veterinary Application for Sores ore oe ce: a 
XL Veterinary Blistering Ointment .. i. tis G0 oe 
XL Veterinary Colic Drench for Horses or Cattle .. Be 
XL Veterinary Embrocation for Horses or Cattle .. “ie 
XL Veterinary Gall Ointment ac xe ou 
XL Veterinary Gripe Drench for Horses or Cattle. ie 
XL Veterinary Healing Ointment .. 43 oe 
XL Worm and Condition Powders .. my at 


Reg. No, 


230 
231 


325 


. 1184 
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Ling, H. J., Babinda— 
Hayden’s Special Gripe Drench 4 Se as on : 321 
Mactaggart’s Primary Producers Co-op. Assn. MS Brisbane—- 
Kuso 4 : 40 17 
Cutter Blackleg Rntinert (Blacklegol) Gis ae he 8 
Cutter Blackleg Aggressin. geist) A i 131 
Equinoint 132 
Mactaggart’s Garhon Teirachloride Fluke aad Weer Brenen 228 
Mactaggart’s Special Medicated Stockholm Tar = 1271 
Moss and Co., T. W., Brisbane— 
Eclipsal  .. ome ee ag 36 ee od .. 430 
New Zealand Loan and Mercantile Agency Co., Ltd., Brisbane— 
Cooper’s Improved Worm Tablets i yo 85 
Cooper’s Lavene Se. Wash cs : 86 
Kur-Mange * 7 : 87 
Zealone A.H.P. Special Sheep iprenci for iene ‘aut Fluke r 1120 
Norris Agencies Ltd., Brisbane— 
CN. 25 per cent. : ass ae A . 188 
Sidolia .. Ad vs AS ag A Bb we 265 
O'Reilly, R. (Agent, Parke Davis and Co. ), Brisbane— 
Nema Worm Capsules Q “ FeesenY.i) 
Blackleg Vaccine (Blacklegoids), styl: 70 
Blackleg Vaccine (Blacklegoids), Double on 31 He AL 
Tetanus Antitoxin 3 i Ai Ye S78 
Worm and Fluke Drench Special ene 7.8 
Parke Davis and Co’s. Fluke and Worm Drenen) Donbie Strength .. 179 
Nema Worm Drench si de GEN) 
Queensland Chemical Distributing Co., Brisbane— 
Vetrolene .. ahs aie et Ne oe et 5 135 
Riddell, R. A., Brisbane— 
Aricyl (Bayer) “ig 66 
Odelyn (Bayer) .. 5 ; é 68 
Murnil (Bayer) .. ot ; 1253 — 
Row and Co., Rockhampton— + : 
Row’s Barbed Wire Fence Liniment . baie a be 63) 
Row’s Cattle Eye Lotion 54 ats Gee bigs a 34 Panne 64: 
Row’s Swamp Cancer Remedy “8 a3 a heh Wale te OD 
Surgical Supplies Ltd., Brisbane— 
Bio Blackleg Aggressin Ae 30 ars " . 258 
Bio Blackleg Anaculture Vaccine ti , 18259 
Bio Blackleg Pellets .. S9 ee a3 ove 260 
Bio Pleuro Virus 40 ot ee a0 46 st 261° 
Blackleg Cords (Bio) .. a Op Sih eed. =. ? 262 
Bio Mastitis Toxiculture 40 ie a0 oe Ai : .. 274! 
Bio Strangles Toxiculture Re tars, 1% ait bts 275 
Blackleg Solid peeisay: (Bio) on te ot ab : 332) 
Sapocarb .. .... iS Bt oS A Mie 5» BP 
Tudor, H. G:, Moowoor Bae 
Condition Powders for Horses ot mn i Gis i 165: 
United Chemical Co. Pty. Ltd., Brisbane—- 
United Fluke and Worm Drench .. © Ky ‘ 1229) 
United Concentrated Arsenic and Epsom Salts Tiquid Drench te COLON 
United Medicated Stockholm Tar ... %. AY : ied Soares AAD SS 
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AGRICULTURE ON THE AIR. 
Radio Lectures on Rural Subjects. 


Arrangements have been completed with the Australian Broadcasting Commission 
for the regular delivery of further radio lectures from Station 4QG, Brisbane, by 
officers of the Department of Agriculture and Stock. 


On Tuesday and Thursday of each week, as from the 2nd April, 1936, a ten 
ce talk, commencing at 7.5 p.m., will be given on subjects of especial interest 
fo farmers. 


| Following is the list of lectures for April, May, June, July, and August, 1936:— 


\y SCHEDULE OF LECTURES 


BY OFFICERS OF THE DEPARTMENT OF AGRICULTURE AND STOCK 
RADIO STATION 4QG, BRISBANE (AUSTRALIAN BROADCASTING 
COMMISSION). ; 

Thursday, 2nd April, 1936.—‘‘Tobacco Grading,’’ Mr. T. Graham, Instructor in 

Agriculture. : 

Tuesday, 7th April, 1936.—‘‘ Registration of Stallions,’ Mr. J. W. Munro, Registrar: 

of Stallions. 

Thursday, 9th April, .1936.—‘‘Paspalum Ergot,’’? Mr. R. B. Morwood, M.Sc., 

; Pathologist. ; 
Tuesday, 14th April, 1936—‘‘The Development of the Poultry Industry,’’ Mr. P. 
Rumball, Poultry Expert. : 
Thursday, 16th April, 1936—‘‘Some Aspects of Malnutrition in Dairy Cattle,’’ Mr. 
J. ©. J. Maunder, B.V.Se., Government Veterinary Surgeon. 
Tuesday, 21st April, 1936.—‘‘ Fodder Conservation, Central Queensland,’’ Mr. N, E. 
Goodchild, Senior Instructor in Agriculture. 

Thursday, 23rd April, 1936.—‘‘ The Identification of Pigs,’’ Mr. E. J. Shelton, H.D.A., 
"Senior Instructor in Pig Raising. ! 

_ Tuesday, 28th April, 1936—‘‘Storage of Seeds and Grain,’’ Mr. I’, B, Coleman, 
Officer in Charge, Seeds and Stock Foods Investigation Branch. 
Thursday, 30th. April, 1936—‘‘ Winter Care of Market Pigs,’? Mr. E. J. Shelton, 

H.D.A., Senior Instructor in Pig Raising. : 

Tuesday, 5th May, 1936—‘‘The Rural Assistance Board and its Functions,’’ Mr. A. 

Gray, Agricultural Bank. 
Thursday, 7th May, 1936.—‘‘ Pasture Mixtures,’’? Mr. C. W. Winders, B.Se.Agr., 
4 Assistant in Agronomy. i 
' Tuesday, 12th May, 1936.—‘‘The Rural Assistance Board and its Functions,’’ Mr. 
A. Gray, Agricultural Bank. 
Thursday, 14th May, 1936—‘‘The Economie Use of Licks in the Sheep-grazing 
Industry,’’ Mr. J. L. Hodge, Instructor in Sheep and Wool. 
Tuesday, 19th May, 1936.—‘‘ Pests of Seed Beds,’’ Mr. J. A, Weddell, Entomologist. 
Thursday, 21st May, 1936.—‘‘The Prospects of the Fruitgrowing Industry in 
Queensland,’ Mr. H. Barnes, Director of Fruit Culture. 
Tuesday, 26th May, 1936.—‘‘The Suitability of Sheep-farming Areas,’’? Mr. J. 
Carew, Senior Instructor in Sheep and Wool. 
Thursday, 28th May, 1936.—‘‘The Value of New Cultivation for Cotton-growing,’’ 
Mr. W. G. Wells, Director of Cotton Culture. 
Tuesday, 2nd June, 1936.—‘ ‘Fiji Disease in Southern Queensland,‘‘ Mr. A. BP. Bell, 
" MSe., Assistant Director, Bureau of Sugar Experiment Stations. 
Thursday, 4th June, 1936.—‘‘ Pigs for Pork and Pigs for Bacon,’’ Mr, L. A. Downey, 
H.D.A., Instructor in Pig Raising. ' A 
- Tuesday, 9th June, 1936.—‘‘Some Peculiar Feeding Habits of Stock and what they 
Indicate,’’? Mr. W. R. Winks, B.Sc., A.A.C.I., Analyst. 
Thursday, 11th June, 1936.—‘‘ Cotton Varieties for Alluvial Soils,’’? Mr. W. G. Wells, 
Director of Cotton Culture. ° 


° 
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Tuesday, 16th June, 1936.—‘‘Cotton Varieties for Hill Slopes,’’ Mr. W. G. W 
"Director of Cotton Culture. ee x res 

Thursday, 18th June, 1936.—‘‘ Artificial Incubation,’’ Mr. J. J. McLachlan, F.B.S.A. 
Poultry Inspector. ; ? 

Tuesday, 23rd June, 1936.—‘‘Cane Irrigation,’’ Dr. H. W. Kerr, Director, Bureau 
of Sugar Experiment Stations. " 

Thursday, 25th June, 1936—‘‘Citrus Pruning in Queensland,’’ Mr. R. L. P 
Instructor in Fruit Culture. : zoe 

Tuesday, 30th June, 1936,—‘‘Transferring Bees,’’? Mr. H. Hacker, F.R.ES., 
Entomologist. 

Thursday, 2nd July, 1936—‘‘Dategrowing in Queensland,’’ Mr. H. J. Freeman 
Senior Instructor in Fruit Culture. 3 

Tuesday, 7th July, 1936.—‘‘Interpretation of Labels attached to Stock Foods,’’ Mr. 
R. A. Taylor, Inspector and Examiner, Fertilizers Branch. 

Thursday, 9th July, 1936—‘‘The Giant Toad,’’ Mr. A. F. Bell, M.Sc., Assistant 
Director, Bureau of Sugar Experiment Stations. 

Tuesday, 14th July, 1936—‘‘Amended Regulations of the Dairy Produce Acts,’’ 
Mr. G. B. Gallwey, Inspector of Accounts, Dairy Branch., 

Thursday, 16th July, 1936.—‘‘The Breeding of New Cane Varieties,’’? Dr. H. W.. 
Kerr, Director, Bureau of Sugar Experiment Stations, 

Tuesday, 21st July, 1936—‘‘The Use of Drugs in the Treatment of Parasitic 
Worms,’’ Dr. F. H. 8. Roberts, Entomologist and Parasitologist. 
Thursday, 23rd July, 1936—‘‘The Production of Choice Quality Cream,’’ Mr, 

O. St. J. Kent, Dairy Research Laboratory. ey 
Tuesday, 28th July, 1936.—‘‘Fungi which Assist the Growth of Plants,’’ Mr. H. E, 
Young, B.Se.Agr., Assistant Plant Pathologist. i 
Thursday, 30th July, 1936.—‘‘ Herd Recording,’’ Mr, L. Anderson, Dairy Instructor. e 
Tuesday, ce a 1936.—‘*‘A Plea for the Tree,’’ Mr, J. F. F. Reid, Editor of 
; ublications. : 
Thursday, 6th August, 1936.—‘‘ Timber Trees on the Farm,’’? Mr. W. D. Francis, 
Assistant Botanist. ; ; 
Tuesday, 11th August, 1936.—‘‘ Rotation of Crops.’? Mr. H. W. Ball, Assistant 
Experimentalist, Le 
Thursday, pee 1936.—‘‘ The Problem of Prices,’’? Mr. J. F. F. Reid, Editor 
of Publications. ; 
Tuesday, 18th August, 1936.—‘‘Some Ways of the Soil,’’? Mr. J. L. Foran, Analyst. 
Thursday, 20th August, 1936.—‘‘Some Plants Poisonous to Poultry and Pigs,’? Mr. 
CG, T. White, Government Botanist. 


Tuesday, 25th August, 1936.—‘‘Our Debt to Denmark,’? Mr. J. F. F. Reid, Editor 


of Publications. 


Thursday, 27th August, 19836.—‘‘ The Tick Fever of Cattle in Queensland,’’ Mr. C. R. 
Mulhearn, B.V.Sc., Government Veterinary Surgeon. 


WHAT THE YELLOW WRAPPER MEANS. 

If your Journal is enclosed in a yellow wrapper, it is an indication 
that your subscription has expired. 

Kindly renew your subscription without delay. Write your full 
name plainly, preferably in block letters. PLEASE USE THE ORDER 
FORM, which will be found on the last page of each issue. 

Address your subscription to the Under Secretary, Department of 
Agriculture and Stock, Brisbane. : 
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0 Answers to Correspondents 


BOTANY. 


Replies selected from the outgoing mail of the Government Botanist, Mr. C. T. 
White, F.L.S. ; 
Guinea Grass. : 
F.A.S. (Mundubbera)— 
. The specimen represents Guinea grass, Panicum maximum. We noted with 
interest what you say about this grass compared with blue panic grass. 
We think, like this latter grass, it is well worth having a small paddock 
of it for periodical eating-off. Cattle seem very fond of it, but if left to 
grow without eating-off it is liable to become very coarse. 


Three-pronged Spear Grass. 
H.S.B. (Mundubbera)— 
The grass is, we think, Aristida Leichhardtiana, a species of three-pronged spear 
grass which we have not previously received for our collections, We were 
very pleased to receive this specimen. Half of the material is being sent 
to Mr. Hubbard, at Kew, England, for check determination. : 


«Asthma Plant °*?__Pigweed. 
T.B. (Boonmoo, Chillagoe Line)— E 

The plant like Hervea is Euphorbia pilulifera, the asthma plant. This herb is 
dried and made into tea and is said to give relief in asthma, but we have 
not heard of its being effective in rheumatism before, and your note has 
been read with much interest. 

The Pigweed is Portulacca oleracea, a plant widely spread in one form or 
another over the warm regions of the world, and it makes quite good 
‘spinach,’? although we think we have some herbs that are rather better. 

_ We will always be pleased°to name and report on any specimens you care to 
‘send, . 


Giant Couch. 


A.K.K, (Maleny)— 
The specimen represents Brachiaria mutica, better known in Queensland as 
- Panicum muticum, giant couch. This grass is spread widely over most 
of the tropical and subtropical countries and in parts of North Queensland, 
such as on the Daintree River and the wetter parts of Atherton Tableland, 
- There is no doubt it is a very valuable grass. Stock are particularly fond 
of it. It does remarkably well under cultivation, and a small paddock of 
it for feeding off has a good carrying capacity. The grass does not seed 
very readily, but roots put in during the early summer make very rapid 
growth. It suffers badly from frost during the winter months. 


Rattlepods. 
V.L.McL. (Colosseum)— : 


The plants are all species of rattlepods. Members of this genus, Crotalaria, both 
in Australia and abroad, have been proved poisonous to stock. On the other 
hand, some species are eaten without any ill effects. Of the three you 
send, No. 1 is the only one definitely proved poisonous by feeding tests, 
but as suspicion falls on all of them it would be just as well to get rid 
of the others if possible. Individual determinations :— 


1. Crotalaria striata, widely spread over the tropics and subtropics of the world, 
and in India is much grown as green manure for tea. It is very abundant in 
Queensland and in parts of Northern Territory, and feeding tests show 
it to be poisonous. 

2. Crotalaria Mitchellit, which is very common, but nothing is known about 
its properties. 

3. Crotalaria trifoliastrum. This has been accussed of poisoning stock, par- 
ticularly horses, but no definite information is available. 
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Rag Weed. 


8.C, 


(Crow’s Nest)— ? 


The specimen represents Ambrosia psilostachya, a species of rag weed. It is a 


native of Mexico and the Southern and Western United States. In the 
latter country it is known as Western rag weed, to distinguish it from some 
of those found in the Hastern States. It is also known as perennial rag 
weed on account of the perennial root. The plant is said to be rather a 
bad weed in the United States and to invade all classes of crops. It has 
not been met with previously in Queensland, but in America it is recom- 
mended that newly invaded areas should have prompt treatment with a 
strong weedicide, caustic soda, or strong brine, the soil being cleared of all 
plant growth for a season rather than allowing the pest to gain a foothold. 
Larger areas it is said can be suppressed eventually by cultivation methods, 
and in most plants with an underground root system, an attempt being 
made to prevent leaf growth and thus starving underground portions. The 
plant is not known to possess any poisonous or harmful properties. — 


Western Plants Identified. ‘ <i 
D.F.S. (Cunnamulla) — 


tk 


13, 
14, 
15. 


16, 


17. 


Morgania floribunda, very common in Western Queensland, although wethave 
heard no common name for it. Its properties are unknown; however, it is 
not known to be poisonous. or harmful in any way. 


. Paspalidium flavidum, Warrego summer grass. It is generally regarded as 


a very nutritious and palatable species. 


. Lrigeron longifolius, commonly known as rag weed, sometimes as cobbler’s — 


pegs, but on the coast this latter name is more generally given to another 
plant of the same family. It is more a coastal weed than a weed of the 
inland, 


. Trianthema crystallina, a plant allied to the pig weeds which is very common 


in Western Queensland. It is probably quite a good fodder. We have heard — 
no common name applied to it. 


. Chloris scariosa, one of the native grasses often called windmill grass. Most 


of the chlorises are good fodder, making a good bottom, particularly for 
sheep. This species, however, is not as good as many of the others, — 


. Bassia bicornis, goat head burr, a plant allied to the galvanised burr. 
. Abutilon otocarpum, a plant of the mailow family, for which we have not 


heard a common name. It is probably quite a good fodder. 


. Ochinochloa crus-galli, often called wild millet. It is a good fodder, being 


related closely to such well-known cultivated crops as Japanese millet and 
white panicum, 


. Malvastrum spicatwm, a very common weed of the mallow family in Western 


Queensland, but for which no comnion name is known. It has been sug- 
gested that it might be associated with staggers or shivers in sheep that 
occurs spasmodically in the Warrego district, but proof is lacking. Ps 


Triraphis mollis, sometimes called plume grass. It is not generally regarded 
as a particularly good fodder. ; 


; These two chloris grasses are very abundant throughout 

Chloris pectinata ( the West and mid-West. They are regarded as excellent 

Chloris acicularis ( grasses responding well to early. rains and making quite 
a good bottom for sheep. 


Tragus racemosus, small burr grass. 
Solanum esuriale, potato bush, 


Sporobolus actinocladus, 2 common grass in Western Queensland, but we 
have heard no common name applied to it. : 


Epaltes australis, a common plant of the composite or daisy family; both in 
Coastal and Western Queensland. It is not known to possess any poisonous 
or harmful properties, 


Aster subulatus, 2 North American weed now naturalised in Queensland. It 
it more common on the coast than inland, and in the Moreton district, 
Burnett district, &e. It mostly occurs as a weed of wet, damp places, but 
is not often found in the ordinary pasture. 
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/ 
/ 


L.F.M. (Canaga, via Chinchilla )— 


ak 


moana 


10. 


11 


. 


‘12. 
citi 
14. 


Reapers 
16. 
17. 

1s. 
19. 


20. 
21. 


22. 
23. 


Beans. 


D.M. 


Paspalidium distans, Paspalidium gracile. These are species of brigalow 
grass. They are exceptionally good grasses and are fairly common on 

_ brigalow country, and usually come in naturally after the brigalow is 
cleared. + 


. Dactyloctenium radulans, button grass, A very good natural grass which is 


a rapid grower, and stock eat it readily when. it is dried in somewhat the 
same way as Flinders grass, 


. Tragus racemosus, small burr grass. i 
. Eremochloa bimaculata, poverty grass. Generally occurs on sandy country, 


particularly under cabbage gum or rusty gum. It is generally regarded 
as having poor fodder properties. 


. Cymbopogon refractus, barbed-wire grass. A very coarse species, not of much 


value as a fodder. 


. Eragrostis sp. A love grass, . 

. Eragrotis parviflora, weeping love grass. 

. Eragrostis leptostachya, paddock love grass. 
. Eragrostis concinna, a love grass. 


The love grasses are of secondary value, but are rather useful in the 
average mixed native pasture. 

Bothriochloa decipiens, bitter or pitted blue grass, or as it is sometimes called 
in New South Wales, red leg. This grass has a very bitter flavour. It is 
of little value as a fodder. It generally comes in in abundance when the 
palatable grasses are eaten out. ; ay 

Aristida glumaris, a three-pronged spear grass. This is not of much value 
as a fodder. : ; - 

Aristida sp. i or. 

Setaria@ surgens, pigeon grass. Quite a good fodder. 

Eveusine Indica, crowfoot grass. It is readily eaten by stock and mostly 
occurs round cow yards, old cultivation paddocks, &¢., or anywhere where 
the ground has been disturbed. At times it contains a prussic-acid-yielding 
glucoside, but losses in Queensland are rare. .Occasionally calves are 
poisoned by it. : 

Diplachne fusca, a grass of rather wet places, for which we have not heard 

_acommon name. In certain situations it has some value as a fodder. 

Sporobolus elongatus, rat’s tail grass. It is not a good fodder. 

Cynodon dactylon, common couch, a valuable fodder. 

Chloris ruderalis, a star grass. Most of the chloris grasses are valuable 
fodders, particularly on cleared brigalow and belah country, and they are 
one of the first to respond to early rains, 

Panicum effusum, a native panic grass, very common on the lighter sandy 
soils, and in such places quite good fodder. 

Perotis rara, comet grass. Not a very good fodder. 

Eriachne sp., not particularly good fodder, but somewhat useful in the mixed 
pasture. ; 

Digitaria sp. Quite a good fodder. ; 

Stenophyllus barbatus, Fimbrystylis diphylla. Two sedges in the bundle. 
These grow in various situations, but mostly in sandy country overlying 
clay. Although they have not the fodder value of grasses they probably 
supply a bit of feed where better fodder is lacking. 


(Nanango)— i 


The specimen represents one of the forms of Phaseolus lunatus, but beans.and 


seeds are really necessary to tell the exact variety, as it is the marking 
on the seeds that distinguishes the varieties. The common lima bean is a 
variety with pure white seeds, while the Madagascar bean has white seeds 
splashed with red. Both of these are, of course, edible—either the green 
seeds fully formed and not hard, or the dried seeds. There is another variety 
of bean grown in Queensland, known as the pink Mauritius. This has red 
seeds and is poisonous, but the poisonous component, a prussic-acid-yielding 
glucoside, is driven off more or less by heating. : 
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Wallaville Specimens Identified. 

A.G.S. (Project Club, Perry River, via Wallaville)— 

{ 1. Lespedeza sericea, Korean clover. This was boomed as a fodder in many 
countries, particularly in the United States. It is grown here now on a 
small scale, but our experience with it is that it is rather woody. 

. Crotaiaria juncea, a species of rattle-pod. It is a native of Queensland, but 
is found in other tropical countries, and in India is grown for fibre under 
the name of sun hemp, Stock seem fond of it in spite of the fact that 
scme members of the genus have been accused of poisoning. 

3. Cussia mimisoides, a small legume very common in the average native mixed 
pasture in many parts of Queensland. j 

4, Buphorbia Macgillivravi, a native plant; we know very little of its properties. 

5. Eragrostis sp. 

6. Cenchrus australis, burr grass. It is frequently known in many parts of 
Queensland by the absurd name of Scotch Lice. Sometimes flies and other 
insects get trapped in the burr-like spikelets or seeds. 

7. Cyperus sp., a sedge. 

8. Eragrostis megalosperma, a species of love grass rather different from most 
others of the genus. It most frequently occurs on the edge of scrubs or 
comes up naturally after the scrub has been felled. 

9. Eragrostis leptostachya, paddock. love grass. 

10. Cymbopogon refractus, barbed-wire grass. rs 

11. Setaria surgens, pigeon grass. 


12. Arundinella-hispida, a very coarse grass, 

13. Tribulus terrestris, caltrops, also known as cat head, bull head, goat head, 
names which are indiscriminately paptied to many burrs in the West. In 
South Africa is causes in ‘‘big head’’ a disease of sheep, but we have had 
no trouble with it here in Queensland, and feeding tests here have given 
negative *results. It is widely spread in many of the warm temperate 
regions of the world. 

14, Swainsona galegifolia, Darling pea, or indigo. When eaten to any extent 
by stock, particularly sheep, this plant causes a peculiar form of poisoning. 
The active principle of the plant has not been isolated, but it apparently 
destroys the nerve endings and the animal becomes stupid and may walk 
into fences, stumps, &e. The symptoms are not manifested until after 

six to eight weeks of feeding on the plant, but sheep once they start soon ~ 
* become confirmed Indigo eaters. 


«¢ The Wheel of Fire.’’ 
A.H.B, (Nambour)— 

The specimen represents the Wheel of Fire, Stenocarpus sinuatus, a native of 
the serubs of Coastal raueeneland and Northern New South Wales. It is 
one of the most beautiful of our flowering trees, and is propagated from 
seed. Although widely distributed it is not very common in scrubs and 
is not often cut. The Forestry Department has adopted the official name of 
white oak for the timber, a 


bo 


Coloration of Animals. 
J.8. (Gatton)— ; 
The Senior Instructor in Pig Raising, Mr, HW. J. Shelton, advises that the progeny 
of a purebred Large or Middle White (Yorkshire) boar is invariably of 
white colour when they are produced by a Berkshire sow, and vice Sersa; 
but where the White breeds are crossed with Tamworths, Wessex Saddle- 
backs, or Large Black breeds it is not uncommon for some of the progeny 
to have red, black, or bluish markings, respectively, even if the sire of the 
pigs is a purebred registered animal. It is difficult to account for this, 
but the facts are as stated. 
In your case it is evident the sow you have carries Large Black and 
Wessex Saddleback blood, even though she is black in colour herself; hence 
it is no indication that the boar used is not purebred when some of the 
progeny show black skin spots. The progeny of a Large or Middle White 
(Yorkshire) boar when mated to a Large Black sow (or vice versa) are 
almost always bluish-grey in colour, and in the case of a Tamworth sow it 
is not unustial for some of the young pigs to have red markings. 
_ The subject is an interesting one, and if you desire to make a further 
study of the coloration of animals we refer you to the textbook, ‘‘Animal — 
Breeding,’’? by Shaw, which can be obtained at approximately 15s. from 
\ booksellers in the city. 
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General Notes 


Staff Changes and Appointments. 


Messrs. M. R. Irving and P. F. A. Hardman, Government Veterinary Surgeons, 
Department of Agriculture and Stock, Brisbane, have been transferred to Rockhamp- 
ton and Gympie, respectively. 

Constable W. T. Hibbett, Jandowae, has been appointed also an Inspector 
under the Slaughtering Act. 


- Mr. B. N. Choice, Goondiwindi, has been appointed an honorary ranger under 
the Animals and Birds Acts and the Native Plants Protection Act. 


Mr. R, E. Churchward, B.V.Se., Veterinary Surgeon, Department of Agriculture 
and Stock, Townsville, has been transferred to Cloncurry. 


Constable Wm. Neil, Ravenswood, has been appointed an Inspector of Slaughter- 
houses. 

Messrs. R. E. Churchward, B.V.Sc., P. F, A. Hardman, B.V.Sc., and M. R. 
Irving, B.V.Se., veterinary surgeons on probation, Department of Agriculture and 
Stock, have been appointed also inspectors under the Diseases in Stock Acts, the 
Dairy Produce Acts, and the Slaughtering Act, as from the 21st March, 1936. 


Constable J. 8. Harper, of St. George, and Acting Sergeant R. V. Carter, of 
Roma, have been appointed also Inspectors of Brands as from the 21st March, 1936. 


The resignation of Mr. K. V. Doherty as Acting Inspector of Stock at Mary- 
vale has been accepted. 


Mr. A. H. W. Cunningham, Strathmore Holding, Collinsville, has been appointed 
an honorary ranger under the Animals and Birds Acts, as from the 21st March, 1936. 


Mr. M. T. Keating, Superintendent of Green Island, via Cairns, has been 
appointed an honorary ranger under the Animals and Birds Acts and the Native 
Plants Protection Act, as from the 21st March, 1936. 


Mr. J. Bishop, Inspector of Stock, Dairies, and Slaughterhouses at Kingaroy, 
has been transferred to Proston. 


Messrs. L. A. Jacobsen (North Kolan, via Avondale) and C, ©. A. Herman 
(Kolan River South, via Bueca) have been appointed Honorary Rangers under the 
Animals and Birds Acts, as from the 7th March, 1936. } 


Applications under the Farmers’ Assistance (Debts Adjustment) Act of 1935. 

A Proclamation has been issued under ‘‘ The Farmers’ Assistance (Debts Adjust- 
ment) Act of 1935’? fixing the 30th June, 1936, as the date within which any farmer 
who proposes to effect a composition or scheme of arrangement with creditors in 
satisfaction of whole or part of his debts and/or liabilities, whether secured or 
unsecured, 1aay make application to the Rural Assistance Board for assistance to give - 
effect to such composition or scheme. : 


Queensland Cane Growers’ Council, 

A Regulation has been issued under the Primary Producers’ Organisation and 
Marketing Acts, providing that at the election in March, 1936, eaqh mill suppliers’ 
committee, district cane growers’ council, and the Queensland Cane Growers’ Council 
shalt be elected for three years, that is, until the 31st March, 1939. 


Plywood and Veneer Board. 

An Order in Council has been issued in pursuance of the provisions of ‘‘The 
Premary Producers’ Organisation and Marketing Acts, 1926 to 1985,’’ extending the 
operations of the Plywood and Veneer Board from 3rd May, 1936, to 2nd May, 1939.. 


A petition was invited for a poll on the question of the continuance or 
otherwise of the pool, but as none was received within the specified time the above 
order has been issued formally. 


Animals and Birds Sanctuary near Collinsville. 

An Order in Council has been issued under the Animals and Birds Acts, 
declaring portion of Strathmore Holding, Collinsville, which embraces Campbell’s 
Camp and paueenen ’s Swamp, to be a sanctuary for the protection of native 
animals and birds. Mr. A. H. W. Cunningham, of Strathmore, is an honorary 
ranger under the Acts. 
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Federal Fertilizer Subsidy. 


Forms of application for subsidy on artificial manure used during the year 
ending 30th June, 1936, have been distributed throughout the Commonwealth, and 
supplies may be obtained at all Post Offices. 


Provision is made in The Primary Producers Relief Act, 1935, for the payment 
by the Commonwealth of a subsidy at the rate of 15s. per ton-on artificial manure 
used during the period Ist July, 1935, to 30th June, 1936, in the production of 
primary products other than wheat. Payment of the subsidy is made in respect of 
complete ton or half-ton lots only, other fractions of a ton being excluded, 


Many primary producers in previous years have been under the impression that 
the subsidy is payable on quantities purchased. This impression is erroneous, and 
has led to much confusion and delay in dealing with claims. It should be noted 
that the subsidy is payable only on artificial manure used—that is, applied to the 
scil—during the period 1st July, 1935, to 30th June, 1936. 


The Primary Producers Relief Act, 1935, defines artificial manure as— 


‘‘Any substance which contains nitrogen, phosphoric acid, or potash, 
which has been manufactured, produced, or prepared in any manner for the 
purpose of fertilizing the soil or supplying nutriment to plants.’’ 


It does not include any animal or vegetable matter which has not been subjected 
to process or manufacture; or agricultural lime or other soil amendment or any 
product prepared primarily for supplying lime to the soil. 


If producers are unable to obtain the forms at their local post office, they may 
procure same on application to the Officer in Charge of the Fertilizer Section, 
Department of Commerce, Box 778L, G.P.O., Brisbane. 


After completing all the particulars required on the form, the applicant should 
send it to the supplier of the fertilizer for completion of the Supplier’s Certificate 
and transmission of the claim to the department at the address previously mentioned 
for payment. 

_The Act provides that applications must be lodged with the Secretary, Depart- 
ment of Commerce, on or before 31st October, 1936. Any applications lodged after 
that date will be ineligible for participation in the subsidy. : 


Fruit Marketing Organisation Acts. 


An Order in Council has been issued under the Fruit Marketing Organisation 

Acts extending the operations of the Fruit Marketing Organisation Acts until the 

31st December, 1939. Notice of intention to make the above Order was published 

'on the 19th December last, and a requisition for a ballot on the question of the 

continuance of the Acts was invited, to be lodged by the 31st January. No such 
requisition was received, and the Acts have now been extended formally. 


Canary Seed Board, . 


An Order in Council has been issued in pursuance of the provisions of the 
Primary Producers’ Organisation and Marketing Acts, giving notice of intention 
to extend the operations of the Canary Seed Board for a further period of three 
years from Ist June, 1936, to 31st May, 1939. A petition for a ballot on the 
question of whether or not the Pool should be continued for such period may be 
lodged, by not less than ten per cent. of the growers of canary seed, on or before 
the 27th April next. 


Sugar Cane Assignment. 


Executive approval has been given to the issue of Orders in Council in 
ursuance of the provisions of the Regulation of Sugar Cane Prices Acts declaring - 
the assignments of lands of canegrowers to sugar mills throughout Queensland. 


fut < 


Open Season for Duck and Quail throughout Queensland. 


An Order in Council has been issued under the Animals and Birds Acts fixing 
the open seasons for duck and quail throughout Queensland during the present year. 


The effect of this Order in Council is to fix the open season for duck in 
Southern Queensland from the 1st April to the 31st August next, and for quail in 
the same area, from the Ist May to the 30th September next. 

The open season for duck and quail in Central Queensland has been fixed from 
the Ist July to the 30th November next, and in Northern Queensland, from the 
1st June to the 31st October next. + ‘ 
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Conditions Governing the Making of Wine for Sale. 


A grower of fruit, i.e., oranges, pines, mulberries, and plums, is permitted by 
law to make wine from these fruits, with the addition of sugar, and sell same to 
the public. Such wine must not contain more than 40 per centum of proof spirit 
by volume. ; 

A license to sell or to manufacture wine from the abovementioned fruits is not 
required. It is illegal, however, to make wine from the juice of the grape, containing 
added sugar, honey, glucose or other sweetening matter, without first obtaining the 
necessary manufacturer’s license, which costs £20 per annum, from the Customs. 
Department. Wine made from the juice of the grape, with the addition of tho 
ingredients mentioned, is subject to 20s. per gallon duty. 


A grower and maker of wine is permitted to sell wine made by him in any 
quantity at the premises where it is grown or made, but the sale of such wine in 
quantities of less than two gallons at one time elsewhere than on the premises where 
it is grown or made is prohibited. 


There is not any restriction as regards the hours of sale during the six business. 
days of the week by a grower and maker of wine, but the sale of any such wine on 
Christmas Day, Good Friday, Sunday, or Anzac Day is prohibited. 


The use of fortifying liquor, such as brandy, whisky, rum, or grape wine, is 
permitted, but, as already mentioned, ‘‘wine’’ must not contain more than 40 per 
centum of proof spirit by volume. ; 


It is not necessary to guarantee home-made wine under ‘‘The Pure Foods. 
Regulations’’ of ‘‘The Health Acts, 1900 to 1931.’’? Inquiries made at the Health 
Department elicited the information that there is not any standard as regards the 
purity of foodstuffs. ‘‘Food’’ is either fit or unfit for human consumption. If 
impure, and therefore unfit for consumption, a prosecution would, of course, be 
launched by the Health Department. It would be advisable for fruitgrowers making 
wine to forward a sample to the Health Department, South Brisbane, for analysis. 


. Local Cane Prices Boards. 


His Excellency the Governor, with the advice of the Executive Council, and in 
pursuance of the provisions of ‘‘ The Regulation of Sugar Cane Prices Acts, 1915 to 
1935,’’ doth, by this notice, appoint the following persons as representatives of the 
owner or owners of the mill, and as. representatives of the canegrowers, to be mem- 
bers of the respective Local Boards hereinafter specified, and has been pleased to 
appoint the persons so designated as Chairman therof respectively :— 


Babinda Local Board-—Millowners’ Representatives: F, A. Lamont and W. J. 
Ryan. Canegrowers’ Representatives: S. H. Warner and D, O. James. Chairman: 
A, Anderson. 

Bingera Local Board.—Millowners’ Representatives: B, A. Bourke and Dr, A. J. 
Gibson. Canegrowers’ Representatives: F. J. Wheeler and GC. W. Thiele. Chairman: 
A, E, Aitkin. ' 

Cattle Creek Local Board.—Millowners’ Representatives: P. H. McLean and 
G. W. Shaw. Canegrowers’ Representatives: W. G. Merrill and F, W. Valentine. 
Chairman: A. V. C. Smith. 


Fairymead Local Board.—Millowners’ Representatives: T. W. Pulsford and ° 
B. W. Scott. Canegrowers’ Representatives: P. E. Scotney and F. J. Wheeler. 
Chairman: A, E. Aitkin. 


Farleigh Local Board.—Millowners’ Representatives: W. B. Fordyce and John 
Smith. Canegrowers’ Representatives: P. Kirwan, and T. G. Mulherin. Chairman: 
T. R. Kennedy. : 

Gin Gin Local Board.—Millowners’ Representatives: W. C. Cunningham and 
Hi. G. Mittelheuser. Canegrowers’ Representatives: J. Laurison and G, Powell. 
Chairman: A. E. Aitkin, ie 


Goondi Local Board.—Millowners’ Representatives: J. R. Kerr and D. A. 
Williams. Canegrowers’ Representatives: W. D. Davies and H. T. Stone. Chair- 
man: W, Rillie. 

Hambledon Local Board.—Millowners’ Representatives: A. H. Edwards and L. M. 
Smith. Canegrowers’ Representatives: A. W. Browne and J. Moore. Chairman: 
A, Anderson. as : 

Inkerman Local Board.—Millowners’ Representatives: W. Gibson and D, Watt. 
BE OTe Representatives: S. W. Gibson and W. F. Klaka. Chairman; A. M. 

‘aylor. 
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Invicta Local Board.—Millowners’ Representatives: H. B. Burstall and J. L, 
Mullins. Canegrowers’ Representatives: H. F. Hecht and W. E. G. Smith. Chair- 
man: A, M, Taylor. 

Isis Local Board.—Millowncrs’ Representatives: A, Adie and J. Alison. Cane- 
growers’ Representatives: B. Foley and A. W. Macpherson. Chairman: J. G. 
Fitzsimon. 

Kalamia Local Board.—Millowners’ Representatives: R. K. Caleutt and J. W. 
Inverarity, Canegrowers’ Representatives: J. Breen and M. A, Coyne. Chairman: 
A. M, Taylor. 

Macknade Local Board.—Millowners’ Representatives: N. 8. Beatty and A. J. 
West. Canegrowers’ Representatives: G, Cantamessa and T. J. McMillan, Chair- 
man: CO. B, Buxton. 

Marian Local Board.—Millowners’ Representatives: A. J. Coyn Nei 
Canegrowers’ Representatives: G. Ollett and E. C. Walz. Gaiman TR. Kennedy: 


Maryborough Local Board.—Millowners’ Representatives: T. B 
O, C. Kinne, Canegrowers’ Representatives: J. J. Leather and H. aoc 
man: J. A, Murray. 


Millaquin Local Board.—Millowners’ Representatives: G. §, M Q 
Wyllie. Canegrowers’ Representatives: F, Courtice and F. J, Wank, arce : 
A, E, Aitkin. 

Moreton Local Board.—Millowners’ Representatives: G. F, Scott and W. M 
Whalley. Canegrowers’ Representatives: Wm. Kittle and A, E. Williams, Chair. 
man: ‘I’, P. Shanahan. 

Mossman Local Board:—Millowners’ Representatives: W. H. Crawford and E. J. 
O’Brien, Canegrowers’ Representatives: R. D. Rex and N. H. Wellard. Chairman: 
T. W. Foran. 

Mount Baup'e Local Board.—Millowners’ Representatives: T. Beattie and G. 
Greathead. Canegrowers’ Representatives: W. J. Douglas and H. Jeppesen, Chair- 
man: J. A, Murray. 

Mourilyan Local Board.—Millowners’ Representatives: G. R. Blair and H. G. 
feo. Canegrowers’ Representatives: E. S. Edgerton and B. B. Ross. Chairman: 

. Rillie, 

North Eton Local Board.—Millowners’ Representatives: N. F. Lever and §, H. 
Scougall. Canegrowers’ Representatives: P, E. Neilsen and T. P. Ross. Chairman: 
A. V. C. Smith. f 

Pioneer Local Board.—Millowners’ Representatives: B. C. J. Martin and GC. S. 
Wynter. Canegrowers’ Representatives: B. S. Donovan and L. W. J. Hoey. Chair- 
man: A, M. Taylor. : 

Plane Creek Local Board.—Millowners’ Representatives: D. Greetham ang A. 
Innes, Canegrowers’ Representatives: C. W. Davidson and J. Lawrie. Chairman: 
T. R. Kennedy. 

Pleystowe Local Board.—Millowners’ Representatives: W. F. Clarke and G. M. 
Smith. Canegrowers’ Representatives: M. W. R. Bowman and C, McKinley. Chair- 
man: T. R, Kennedy, : 

Proserpine Local Board—Millowners’ Representatives: M. R. Gibson and R, 
Shepherd. Canegrowers’ Representatives: H. W. Holmes and C. C. Robinson. Chair- 
man: OC, A. K. Morrison, ; 

Qunaba Local Board.—Millowners’ Representatives: G. S. Moore and W. A. 
Shield. Canegrowers’ Representatives: G. BE. Maughan and E. C0, Rickert. Chair- 
man: A, H, Aitkin. 

Racecourse Local Board.——Millowners’ Representatives: N. Bennett and A. S, 
Hamilton. Canegrowers’ Representatives: R. S. Stevens and A. Turner. Chairman: 
A. V. C, Smith, : 

Rocky Point Local Board.—Millowners’ Representatives: W. H. Heck and F. W. 
Hoten categrowers Representatives: B. A, Ernst and H. W. Koppen. Chairman: 

. J. Leahy. 

South Johnstone Local Board.—Millowners’ Representatives: F. Gillan and 
I, H. Gilmore. Canegrowers’ Representatives: W. J. Henderson and R. J. Wright. 
Chairman: W. Rillie. 0 

Tully Local Board.—Millowners’ Representatives: OC. P. Kemmis and F, N, 
King. Canegrowers’ Representatives: P. Byrne and J. A. Winter. Chairman: 
W. Billie. x 

Victoria Local Board.—Millowners’ Representatives: R. T. Challinor and N. R. 
Dowling. Canegrowers’ Representatives: E. L. Burke and G. G, Venables. Chair- 
man: OC, B, Buxton. : 
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Beef, Milk, and Butter in a Single Breed. 
From the Secretary of the Red Poll Cattle Society :— 


At the last show of the Smithfield Club, at Islington, the breed champion, 
which was also reserve champion at Norwich, not only proved an ideal butcher’s 
carcass, but this animal, a two years nine months old heifer weighing 17 Ib. in 
excess of 13 cewt., was the daughter of a 1,000-gallon cow, with a butter fat 
of 4.1 per cent. This champion heifer was the granddaughter of a cow that yielded 
over 374 tons of milk, having averaged over 9,000 lb. a year with her nine calves. 


The reserve champion, which was the second prize heifer and the Norwich 
champion, scaled 134 ewt. for her two years seven months. This heifer was the 
heaviest in her class, and was out of a good milk dam. She had as her granddam 
a cow that averaged a 1,000 gallons with nine calves. 


The winner under two-years-old steer scaled nearly 123 ewt. for his twenty 
months. He was out of a 930-gallon cow, while his sire was the grandson of the 
2,000-gallon cow Hardwick Ashberry. ‘The winning baby steer, a fourteen-months 
beast scaling over 94 cewt. has milk in abundance up to 1,500 and 1,150 gallons on 

either side of his pedigree. 


How well milk and beef were combined in the breeding of these and other of 
the Red Poll exhibits, which, with a total entry of thirty, exceeded those of nearly 
all other breeds, is seen in the fact that they averaged 63 per cent. carcass weight 
as against live weight. The subsequent reports of the butchers substantiate. the 
great asset of the Red Poll for beef production, owing to the low percentage of 
waste, which finds ample testimony in such remarks as, ‘‘nearly a model carcass; 

no waste whatever, other cattle bought did not equal the Red Polls for the low 
percentage of waste.’’ 


Respecting two commended heifers exhibited from the Sandringham herd of 
His Majesty the King the buyers report that the killing percentages were 70 Ib. 
and 69.5 Ib. per ewt. 4 


Lead Poisoning of Calves and Pigs. ; 


A ease came under notice recently in which a farmer reported the death of 
three well-grown bacon pigs and some calves. Several months ago, when his house 
and outbuildings were being painted and renovated, the painters, when finishing 
up the job, carted away a number of-old paint tins and bagging bespattered with 
paint, and deposited them in a corner of a paddock to which the pigs and calves 
later had free access. Wet weather followed, and some of the tins filled with water. 
‘It was this water that the calves and pigs drank with the result stated. This is 
not the first case, the Senior Instructor in Pig Raising reports, in which fatalities 
_ . have occurred from paint pot water poisoning. A similar case occurred several years 
ago from the drinking of water from tins in which rabbit poison had been stored. 
The losses emphasise the necessity for immediately burying deeply any containers 
of this description in order to avoid the risk which inevitably exists if they are 
left lying about the yards or paddocks, 


No Snobbery. ss 
; One of the most priceless stories I know is the one told about Charles Lamb. 
He was rather a timid man, but could be withering at times, and there was nothing 
that he hated like snobbery. One day he was talking with a snob who did his best 
to prove that no man could be worth anything or count for anything unless he had 
received a Public school education—that is, an English Public school, which might 
be compared with our Great Public Schools here. Lamb listened as patiently and 
as respectfully as he could. ~ 
‘And in support of this contention,’’ said the snob heavily, ‘‘take Byron, for 
_ example. He was a Harrow. boy.”’ 
SSS UUN apes replied Lamb dryly, ‘‘and take Burns, He was a ploughboy.’’—C.G.C.C., 
_ Strathfield, in ‘‘The Sydney Morning Herald.’’ 
£ ‘ 
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The Cow and the Car—Stock Route Wisdom. 


‘¢A man who does not stop his car when a herd of cattle is on the road is a 
menace and a fool.’’ That was the view expressed by a magistrate at Truro, Nova 
Seotia, when delivering judgment regarding the circumstances of the decease of a 
wandering bovine. The magistrate also said that no driver can determine what a 
cow is going to do, and that the onus is therefore upon the driver. 


The ‘‘Montreal Gazette,’’ in an editorial, treats the subject with serious humour: 
‘‘Nothing could be more true than the facts set forth in his Worship’s final sentence. 
Nobody knows what a cow is going to do—not even the cow. The motorist finds 
himself upon the horns of a dilemma. He wishes to pass the cow but he has no 
means of knowing where the cow will be when he arrives. He has little stomach for 
it, whereas the cow has four. The driver has no preconceived antipathy towards 
the cow; indeed, the milk of kindness may be in him. His ordinary sentiment in the 
matter of cows is one of goodwill and esteem. He has no desire to injure either 
hair or hide of the ruminant ruminating in the highway; but the cow, preoccupied 
with gustatory problems peculiar to its field of activity, has a tendency to gyrate. 
The cow, in moments of abstraction common to all deliberative mammals, college 
professors, etc., is subject to unpremeditated and therefore unforseeable vagaries of 
locomotion. These are distinctly embarrassing to the automobile driver, whose only 
safe course, particularly in view of this recent judgment, is to go back a few miles 
and detour. It is difficult, in the light of personal experience, to completely stifle 
all sense of sympathy for the Truro offender who is thus left to chew upon the cud 
of his melancholy reflections. But there is a point of great importance involved. 
A way out has been found for the ordinary human biped, who has no right of way. 
All that he has to do now is to look like a cow.’’—From ‘‘Things We Talk About,’’ 
by ‘‘Himi,’’ in the current ‘‘New Zealand Farmer.’’ 


Milking Machines—Importance of Proper Care. 


Discussions as to the practical success of milking machines have continued since 
they were first introduced. Milk and cream from herds milked by the aid of 
machines haye, on occasions, been inferior to that produced by hand milking. 
Investigations into the cause of the inferiority have frequently shown that the 
dairyman possessed insufficient knowledge of the proper operation of the machine, 
or possibly the type of machine used did not lend itself to speedy and convenient 
dismantling, cleansing, and sterilising. When proper care is taken and the machines 
are of reputable make (writes a departmental dairy instructor) the milk produced 
by machine milking should be equally as good as, if not superior to, that produced 
by hand milking. : 

A good machine should preferably have the joints coupled with metal unions 
to prevent the milk line sagging after it has been in use for a few months. The 
line running from the vacuum tank to the yacuum pump should have joints similar 
to those in the milk line, in order to allow ‘for simple dismantling and to ensure 
air-tight joints whenever it is necessary to disconnect and re-erect the plant. Some 
older types of machines have this line constructed of ordinary galvanised iron 
piping and sockets. This renders cleansing difficult, due to the uneven interior 
surfaces, dismantling unsatisfactory, and the development of air leaks unless par- 
ticular care is taken. 


Milking machines must not be regarded as complete milkers, but only as a 
method of removing the flush milk from the cow. Stripping by hand is usually 
necessary. A satisfactory method of determining how long the machine should be 
allowed to remain on a cow is by grasping the milk line running from the claw to 
the main line. If this is still warm, the flush of the milk has not been removed, 
but should it show signs of cooling off, then the machine should be removed. 


Care should be taken to see that the cups are not left on too long, also to see 
that too high a vacuum is not maintained, as these practices may injure the udder 
of the cow. The vacuum on most plants should not exceed 15 inches. 


The cleansing of machines is simple, but must be carried out in a regular and 
thorough manner. Once neglected, it becomes a difficult matter to restore them to 
their original sanitary condition—A. and P. Notes, N.S.W. Dept. Agric. 


A Heavy-weight Pig. ; 

Mr. R. G. Watson reports having sold recently a very heavy-weight Large White 
sow pig which on slaughter dressed 465 Ib., from which it was estimated. that her 
live weight was approximately 700 lb. It is not often that pigs attain such weights. _ 


= 
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The High Cost of Doing Nothing. 


Following are extracts from a recent talk broadcast by the Editor from the 
National Station, 4QG, Brisbane, by courtesy of the Australian Broadcasting Com- 
nvission :— 

In Queensland moisture is predominantly the limiting factor in pastoral pro- 
duction, and consequently the natural water supply affects the economic structure, 
of the State. To anyone with a knowledge of our Western country, how pleasant 
it was to read recently of widespread rainfall over a large extent of our sheep and 
eattle lands of, for instance, the Bulloo running a banker at Tambo, and 5 miles 
wide in places. Except for a few overshot dams here and there on station property 
what have we done to conserve at least a proportion of that enormous volume of 
water for seasons in which the monsoonal downpours may not be so generous? There 
is scope there, surely, for a really national policy. The cost would be tremendous, 
of course, but the cost of doing nothing, as expressed in the loss of stock in dry times, 
may be very much greater. 


Queensland is remarkably rich in the number and nutritive value of our native, 
grasses, and a strong characteristic of many of them is drought resistance. Nearly 
80 per cent. of the State’s income is derived from our grasslands. Grass is, there-, 
fore, the most important crop in the whole range of the State’s production. In our 
grasslands we have obviously a wonderful asset and a great inheritance. What have 
we done, or are we doing, to prevent that asset from vanishing, and to preserve 
that inheritance? Happly a ‘‘ consciousness’’ is growing, presumably because 
the high cost of doing nothing is now included in our reckoning. 


Queensland possesses a delightful climate for most of the year. A winter in 
our Western country is superb. Our bore waters have all the virtues of much 
advertised European spas. What have we done to develop a tourist trade for the 
interior? Every district has some natural feature or some charm of climate and 
landscape that would attract ‘‘paying guests’’ in their hundreds if they knew 
anything about it. In Canada, the tourist trade ranks with paper and wheat in 
revenue importance. Have we seriously calculated the high cost of doing nothing 
in this connection? We mean that, of course, in respect of district or local effort 
which could well be co-ordinated with the central directive tourist services, the 
efficiency and value of which are not questioned for a moment. 


Queensland has immense areas of fertile country, and every type of soil from 
the lighter loams to heavy black alluvia and voleanic deposits of extraordinary 
depth and richness is represented. Is it not time that we calculated the cost of 
doing nothing—in a national way, of course—to preserve our soils from wind and 
water erosion? Erosion takes twenty times as much plant food from the goil as 
the hungriest crop. In the ten years between 1923 and 1933 30,000,000 acres of 
agricultural land were destroyed by soil erosion and ultimately abandoned in the 
United States. Within forty years 90 ie cent. of cultivable soil has been washed 
away in parts of British East Africa. is is what a Commission appointed by the 
Union Parliament reported recently:—There was very little evidence of change of 
climate, but that since the beginning’ of European settlement enormous tracts of 
country had been more or less denuded of the original vegetation, with the result that 
rivers and waterholes had dried up. The consequent prospect was stated in this alarm- 
ing way:—‘‘The simple unadorned truth is sufficiently terrifying without the assist- 
ance of rhetoric. The logical outcome of it all is the great South African desert,’ 
uninhabitable by man.’’? The report goes on to say:—‘‘The quantity of rainfall 
shows little variation; its utility has certainly diminished, for the quantity absorbed 
by the soil is continuously decreasing, and for this man is responsible.’’ Y 


_ The tremendous losses of soil by erosion in every country in historic times is 
known to every student. China furnishes a particularly sad example. In his book 
“‘Travels and Men,’’ published last year, the renowned traveller and author, Mr. 
J. H. Curle, writing of the Yunnan Province, calls it an ugly barren country, a 
portion of only too much of China. ‘‘There is hardly anywhere a tree. Hardly 
anywhere a shrub—and often not even Nature’s covering of grass. At daybreak, 
far up, far up the mountain sides you see coolies tearing the grass out by the 
roots; in the afternoon staggering under their loads they carry it down to the 
villages. China has long ago been stripped, wherever there is population, of her 
timber and low-lying scrub. When the rain comes there is nothing to prevent 
erosion, and the face of the land, certainly of each mountain and hillside, has 
become deeply scarred with a thousand water channels, which widen as the years 
go by. 

“‘Tt is a ghastly sight. The result of centuries of misgovernment and greed; 
of the steady diversion of public money from afforestation. ...’’ Against that he 
quotes Japan. ‘‘Consider,’’ he says, ‘‘the face of Japan. It is a mosaic on all 
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its uplands of splendid forests and groves and glades and endless undergrowth. 
When a great tree is cut down for its timber it is replaced. When a grove of 
bamboos is taken for its many utilitarian purposes, another is planted. Nothing is 
let to run down. No area is wasted. And if it be Government property, no money 
is misapplied. Japan’s timber, and all her greenery, are to her a mighty asset; 
they are perhaps the truest measure of her civilisation—and of China’s.’’ 


There is a lesson in that comparison for every Queenslander interested in the 
wellbeing of our primary industries; in fact, every Queenslander who is interested 
in the whole future of this country. 

The causes of erosion are various, but the primary and most important cause 
is the widespread destruction of forests and other soil-binding and soil-retaining 
vegetation. Every farmer on our coastal river catchment areas, as well as every 
prod ies in our back country, can see. in his own neighbourhood what damage to 

oth agricultural and grazing country unchecked soil erosion can do—damage quite 
unnoticed until, in many cases, the land has been robbed of its natural fertility by 
sheet erosion, or become so broken as to be useless not-only for cultivation but 
for grazing also. It is no exaggeration to say that in Australia almost every acre 
of sloping farm land, and much that is out of cultivation, in the higher rainfall 
zones is being affected by soil erosion. Only in recent years has any notice been 
taken of it, and only then by those to whom the plain facts have become apparent. 

Through the action of wind and water, depreciation and destruction of land have 
become definitely a serious national, problem demanding immediate and adequate 
attention. bi 

In regard to such a problem, China provides a classio example of the high cost’ 
of doing nothing—a cost that is paid annually in famine, death, and economic 
servitude. 

Coming back home, it is only fair to say that in Queensland—or should we say 
Australia—neglect and improvidence, although considerable, are not the most import- 
ant factors in creating the menace of erosion of farm Jands. The hand of man is 
more evident in the destruction of forests, the natural consequence of which is 
water crosion and increasing severity of floods. The worst floods ever known in 
Victoria occurred last year. There a part of the continent, once covered by dense 
forests, and with a comparatively heavy rainfall, has been stripped of its natural 
protection. Forests are natural reservoirs, retarding the flow of rain water from 
the hills, and facilitating evaporation, There it has been found that as timber 
reserves and catchment areas the hill country is a valuable asset; denuded of trees 
and shrubs it becomes a dangerous liability and a menace to productive farmlands 
miles away. Fortunately, it may be said in this regard that the high cost of doing 
nothing has been recognised by Commonwealth and State Governments who are 
alive to the urgency of the problem. ' 


That leads us to a concluding suggestion that in all these questions of 
definite national importance, while we are calculating the high cost of doing an 
essential job, we might well consider just as keenly the high cost—possibly the 
ruinously high cost of doing nothing. : 


The Agricultural Show. 


Since the dawn of civilisation, the agricultural fair has been regarded as a great 
social asset, a factor quite apart from the facilities for trade and barter and the 
enlarged educational outlook consequent on new things seen and heard. In the 
early ages, religious festivals offered outlets for trade, and in the Code of Kham- 
murabi, the Babylonian En-peror, B.C, 2250, the law is laid down for proper conduct 
of trade, based on the experience of the previous 1,000 years since the reign of 
Sargon of Sumeria in B.C, 3800. In China, the Emperor Fu-hi in B.C, 2852 issued 
orders regarding agricultural fairs which were comprehensively dealt with by his 
successor, the great agriculturist, Shunnung. The festival at Delos and the 
Olympic games in ancient Greece were merely ‘the opening days of gigantic fairs, 
and in ancient Italy the vast annual assembly at Voltumna merged itself into a 
famous mass meeting for social intercourse and trade. India with its great annual 
fair at Hurdwar on the upper Ganges, Russia with Nijni Novgorod, Germany with 
Leipsic and Frankfort, England with Stowe, Barnet, and Nottingham, all in turn 
have passed the torch westward to Canada, where at Toronto, the Canadian 
National Exhibition or fair, for that is what it really is, and the Royal Winter 
Fair stand at the present day in the direct line as among the greatest annual agri- 
cultural fairs. Modern invention may claim to have displaced many methods of an 
older generation, but the radio, the telegraph, the motor car, and every other 
modern invention seem merely to have conspired to solidify the wisdom of the 
ancients in providing the thrill of an ever-widening social circle and the oppor- 
tunity for a generous education through personal experience in the agricultural 
fairs of to-day.—‘‘Tho Journal of Agriculture,’’? Quebec’ (Canada). 
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DURABLE WHITEWASHES. 


The following formule for making whitewash have been taken from U.S.D.A. 
Farmers’ Bulletin 1452, based on formule in National Lime Association Bulletin 
304-B :-— . { 


Whitewash No. 1 (for sheds, &c.).—Carefully slake half ia bushel (38 Ib.) 
of good quicklime; strain the paste, while still thick, through wire fly screen, and 
add it to a solution made by dissolving 15 Ib. of common salt in 74 gallons of water, 
mixing thoroughly. Thin with more water. 


Whitewash No. 2 (for sheds, &¢.).—Carefully slake half a bushel (38 lb.) of 
good quicklime; strain the paste, while still thick, through wire fly screen, and add 
about 4 gallons of hot water. While stirring vigorously pour into the lime mixture a 
solution made by first dissolving 12 Ib. of salt and 6 oz. of alum in about 4 gallons _ 
of hot water and then adding 1 quart of molasses. Thin with water. 


Whitewash No. 3 (for high-grade work).—(a) Carefully slake half a bushel 
(38 Ib.) of good quicklime; strain the paste, while still thick, through wire fly 
sereen, add about 4 gallons of water, allow to cool. (b) Dissolve 3 Ib. of borax 
(better, trisodium phosphate) in about 3 gallons of skimmed milk (better, in 1 
gallon of water, which is afterwards added to 5 Ib. of casein previously softened 
for two hours in 2 gallons of hot water). (c) Dissolve 3 pints of formaldehyde 
in about 3 gallons of water. 


When the paste (a) and the milk (or casein solution) (b) are thoroughl 
cool, slowly add the milk (or casein solution) (b) to the lime (a) stirring constantly. 
Just before using slowly add the formaldehyde solution (c) to the batch, stirring 
constantly and vigorously. Adding the formaldehyde too rapidly may cause the 
casein to jell, thus spoiling the mixture. 


Caution.—I£ all of this mixture cannot be used in one day, use only a half or 
third, or other fractional part of each of the three parts (a), (b), and (c), and 
mix the rest as desired,.since a fresh solution each day gives better results. 


In all of these directions, one sack (50 lb. of hydrated lime, which has been 
well protected from the air, can be used in the place of freshly slaked lime. In No. 1 
the hydrated lime can be added directly to the salt solution; in Nos. 2 and 3 it 
should first be made into a paste by mixing it thoroughly with about 7 gallons of 
water. 


Whitewash No. 4 (disinfectant whitewash).—For a mild disinfectant or insecti- 
cidal whitewash, add a quart of crude carbolic acid to the whitewash obtained by 
slaking half a bushel (38 lb.) of quicklime, or by mixing a sack (50 lb.) of good | 
hydrated lime with water. ! a 


For strong germicidal whitewash, add 2 quarts of erude carbolie acid to the 
whitewash. are 


Whitewash No. 5 (disinfectant whitewash, small quantity).—Dilute 14 quarts 
of commercial lime-sulphur with about 3 gallons of water and add 3 teaspoonfuls of 
common salt, previously dissolved in a pint of water. To this solution add, while 
stirring constantly, a lime cream made by mixing a heaping quart of good hydrated 
lime with water (or by slaking about 24 lb. of fresh quicklime and straining through 
wire fly screen). 


~ 


GENERAL SuGGRSTIONS. 


In using quick or burnt limestone care must be exercised in adding the water 
if good results are to be attained. Add the water a little at a time to the lime 
in a clean wooden pail, keg, or barrel. When slaking is well started add more water 
gradually to replace that lost-in the slaking process. If not enough water is added 
the lime will become ‘‘sorched,’’ and part of it will be granular. On the other hand, 
if too much water is added at one time it may retard or ‘‘quench’’ the slaking 
process. After the lime is completely slaked add enough water to make a thick 
paste, cover the container, and allow to stand for several hours or overnight. 
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PLATE 163. 
Near THE END or THE Day. 
A coconut palm grove on a sugar cane plantation near Mackay. 


[Photo. by courtesy of ‘‘The Telegranhy #4 tBiet args 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staffs of the Queensland Baby Clinics, dealing with the care and geheral welfare 
of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and. decreasing the number of avoidable deaths. 


SLEEP AND REST. . 
EVERYONE knows that bad feeding ruins many babies, but few people 
realise the damage done by not ensuring a full and regular allowance 
of uninterrupted sleep and rest every day throughout infancy and early 
childhood. During sleep Nature repairs the worn-out parts and attends 
_ to the growth of the whole organism; hence it is that when rapid growth 
‘is taking place Nature demands a maximum amount of sleep. 


How Much Sleep is Needed? 

In the first month of life a baby should sleep nine-tenths of his 
‘time. © ; 
At first all the time not needed for feeding, bathing, &c., is devoted 

to sleep; but after the first month or so a baby wants more and more 
waking hours for crowing and kicking, and, indeed, for practising and 
enjoying the use of all the growing senses, faculties, and powers of body 
and mind. At six months of age a healthy baby can enjoy himself for 
six or eight hours a day. By the time he isa year old (allowing a night 
of twelve hours’ sound sleep) a baby should still have as much as three 
hours of day sleep—say, two hours in the morning and one in the 
afternoon, given at the same time every day. 


Baby’s Rights with Regard to Sleep. 
How many modern babies are sure of their rights in these most 
important matters—the ‘‘night sleep’’ and the ‘‘day sleep’’? Many 
town babies accompany their mothers to the pictures from the time 
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they are a year old, and there are few infants whose periods for day 
sleep are kept sacred and inviolate. Of course, one fully recognises 
that the modern mother is beset with difficulties arising out of the fact 
of her not being able in most cases to get any helper or understudy to 
look after the home while she takes necessary outings, does her shopping, 
&c. However, the first thing is to recognise what the baby ought to 
have—and indeéd must have—if the most perfect development of 
manhood or womanhood is to be attained, proper growth of body, mind, 
and character, all inseparably bound up and dependent on one another. 


One notices, too, that even where there is no excuse of over-work or © 
lack of help for the mother babies are often no better off, simply because 
people have no idea that it does a small child any serious harm to be 
trapsed about all over the country on Sundays or holidays, or, indeed, 
on any occasion where the parents may have the opportunity of getting 
off the chain themselves, Again, one sees weary, fretful, or precociously 
lively babies, or small urchins kept up every evening for an hour or 
so ‘‘because father likes having them about after he comes home.”’ 


Insufficiency of Sleep and Over-stimulation. —- : 

Our main purpose to-day is to draw attention to the fact that 
stunting of growth and development, nervousness, and all-round 
instability and precocity may result from robbing a child of its proper 
sleep, and from stimulating it when it ought to be at rest and growing. — 

Any kind of oyer-stimulation or over-exertion is injurious. to 
children. One frequently sees small children made nervous, high-strung, 
irritable, and capricious by being habitually dragged about in the 
evening long after bedtime to the point of weariness and fatigue— 
this being done by parents devoted to their offspring, but without any 
idea as to what. a child needs in the way of regularity, early hours, and 
unbroken sleep and rest. 


. 


IN THE FARM KITCHEN. 


MAKE MORE USE OF TREACLE. 
Some of the ways in which treacle can be used in cooking are:— 
1, Add a tablespoon to a rich fruit cake mixture to darken it. One tablespoon 
is enough for #-lb. flour. : 
2. Use for darkening a plum pudding in the same proportion as given in No. 1. 


3. Mix with equal quantity of castor sugar and rub into the scored fat of a_ 
boiled ham, Prick with cloves and bake ham till crisp. 


Forfar Crisps. : ; 

Take 3 oz. treacle, 2 oz. castor sugar, 3 teaspoons baking powder, } gill milk, 
} Ib. rolled oats, 4 teaspoon salt, 14 tablespoons melted butter. ; 

Grease a baking sheet or tin. Put rolled oats through a mincer into @ basin. 
Mix with baking powder, salt, and sugar. Stir in butter, milk, and treacle, Mix 
well, Flour the pastry board with 2 tablespoons of rolled oats, Turn dough on to 
board. Roll out and cut into narrow strips, 8 to 4 inches by 14 inches. Place on 
baking sheet or in baking tins. Bake for twenty minutes in a moderate oven, then 
turn out and cool on a cake rack. . 


Treacle Toffee. t : 

Take 1 Ib. treacle, 4 oz. fresh butter, 6 oz. sugar, 2 oz. almonds. 

Put the treacle, sugar, and butter in a saucepan. Place over heat. Bring to 
the boil. Boil for about twenty minutes, stirring constantly. Remove from heat. — 
Add minced almonds, or any other nuts preferred. Pour into a greased tin, Leave _ 
till set, then break roughly. 
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Ginger Wafers. : 
_ ‘Take 2 oz. treacle, 1 0z. butter, 4 teaspoon ground ginger, 1 oz. flour, 4 teaspoon 
allspice, 1 oz. sugar. - : 
Grease a baking sheet or tin. Heat butter, treacle, and sugar till butter is. 
melted. ‘Turn into a basin. Stir in flour sifted with the spices. Place teaspoon- 
fuls of the batter on baking sheets or tins, in rounds, leaving them plenty of room 
to spread. Bake till brown. Cool a little. Remove with a palette knife. Roll 
loosely round a buttered handle. The top of wafers should be on the outside. When 
set, cool and fill with whipped sweetened cream. 


Treacle Spiced Pudding. i 

Take 1 tablespoon treacle, 4 oz. breadcrumbs, 1 egg, 4 oz. candied orange peel, 
‘1 tablespoon castor sugar, 3 oz. cleaned currants, 1 pint milk, pinch salt, $ teaspoon 
ground cinnamon. 

Butter a pie-dish. Measure the crumbs into a basin. Heat milk to boiling 
point in a saucepan and pour over breadcrumbs. Stir in all the other ingredients, 
mincing the peel and adding the treacle last of all. Stir well. Bake in a moderate 
oven for forty-five minutes. Enough for four persons. sf 


Treacle Parkin. : 

Take 1% Ib. treacle, 13 Ib. flour, 1 lb. butter, 4 0z. ground mace, 4 oz. grated 
nutmeg, 1 Ib. medium oatmeal, 1 lb. moist sugar, 1 oz. ground ginger, 3 oz. candied 
peel, 4 teaspoon bicarbonate of soda. 


Sift the flour into a basin. Rub 'in butter with tips of fingers. Mix in oatmeal, 
sugar, spices, and soda. Heat the treacle until it will run easily, then stir into 
other ingredients, mixing all well together. Divide mixture between. two buttered 
baking tins. Bake in a moderate oven for 1} hours. Leave parkin in tin until almost 
cold, then turn out and cut into squares. 


Treacle Duff. 

Take 2 tablespoons treacle, } lb. flour, + Ib. cleaned currants, pinch salt, 3 Ib. 
reader Be 4 Tb. shredded suct, } lb. raisins, 13 gills milk, 1 teaspoon baking 
powder. : 

Mix the flour, sifted with baking powder and salt, with suet and breadcrumbs. 
Add prepared fruit. Stir in treacle and enough milk to make a stiff batter. Beat 
batter well, then pour into a greased basin. Cover with buttered paper and steam 
for about 24 hours. i ; 


STANTHORPE APPLES FOR DESSERT. 
Granny’s Nightcaps. 

Take 6 or 8 apples, 1 teaspoonful apricot jam for each apple, 1 tablespoonful 
brown sugar for each apple, pastry as required. 

Roll out the pastry and cut it into as many squares as there are apples. Peel 
and core the apples without breaking them. Spread each square of pastry with 
apricot jam. Stand the apple on it. Fill the hole in the apple with sugar, Close 
up the pastry round the fruit. Press the edges well. Bake the apples on a greased 
tin in a brisk oven till the pastry is nicely browned. This will take about twenty- 
five minutes, according to the size of the apple. 


Apple Glace. 
Take two large, firm, red apples, cold water, sugar, angelica, cream to serve. 


Wash apples and core them. Beginning at the stalk end, peel them about a 
third of the way down and place in a saucepan. Make a thin syrup with a third 
of a cup of sugar and half a cup of water boiled together for about six minutes. 
Pour over the apples, cover the pan closely, and cook very slowly over a small 
gas-burner until tender, basting occasionally. Remove cover, place 1 teaspoonful 
castor sugar in the hollowed out part of each apple, and put beneath a grill or ina 
hot oven until sugar is melted. This should coat the apples and give them a trans- 
parent; shiny look. Decorate with leaves of angelica, and serve with cream or 
custard. 


Apple Shape. 
Take 1 Ib. apples, 1 lemon, 3 oz. sugar, } 0z. gelatine, water. 


Peel and core apples. Cut into small pieces and put into a saucepan. Add 
sugar, half a pint of water, and the grated rind and strained juice of the lemon. 
- Cook until tender. Dissolve gelatine in half a gill of hot water. Rub apples through 


x 
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a sieve, then stir in dissolved gelatine, Pour into mould rinsed out with cold water, 
and leave to set. Serve if liked with custard. A very pretty effect can be obtained 


by colouring half the apple puree with a little cochineal. 


Apple and Quince Mousse. ‘ 
_ Take 5 oz. peeled apples, 1 quince, 23 oz. sugar, $ pint lemon jelly, 1 egg-white, 
strip lemon rind. ; 

Dissolve jelly crystals in boiling water, making half a pint of liquid in all, 
and leave to cool. Cover the bottom of a saucepan with a little water, put in the _ 
peeled and cored apples, quince, lemon rind, and sugar, and simmer until quite soft, 
then put through a sieve. When the jelly is beginning to set, beat it up together 
with the apple puree, mixing thoroughly. Beat the egg-white to a stiff froth and 
fold in the mixture. Pour into a mould and leave to set. Scrve.as cold as possible. 


Grated Apple Pudding (Iced). 

Take 1 1b. sweet apples, 1 lemon, castor sugar to taste, + pint cream, a few drops 
cochineal, 

Take the apples, peel and quarter them, and grate them on a coarse grater. 
Take the lemon and grate part of the rind, adding a few drops of the juice. Unless 
this pudding is served at once it is apt to turn brown; therefore, it is wise to add 
a few drops of cochineal, Place the mixture in custard cups or any other glass 
cups, ice thoroughly, and serve with slightly sweetened, whipped cream on the top 
of each cup. Garnish with chopped’ nuts. ; 


Apple Jam. i : 
Take 4 Ib. apples (peeled and cored), rind’and juice 1 lemon, 14 oz. lump ginger, 
few cloves, 1 pint water, allow 3 lb. sugar to every pint of pulp. ; 
Wipe the apples, peel them very thinly, cut into quarters, and take out the core. 
Cut the lemon rind thinly and tie in a piece of muslin with a few cloves and the 
bruised ginger. Put the apples into a preserving pan with the water and flavour- 
ings and cook gently till soft. Take out the muslin and rub the apples through a 
sieve. Measure the pulp and allow the sugar in proportion, Return to the pan with 
the flavouring bag. Add the lemon juice and sugar, cook slowly till the sugar is 
dissolved, then boil until it will jelly when cold. Take out the flavouring bag before — 
potting the jam. 


Apple and Onion Ketchup. : ; 

Take 12 tart apples, 2 minced onions, 1 level teaspoonful mustard, 1 level 
teaspoonful ground cloves, 2 level teaspoonfuls ground cinnamon, 1 small level 
tablespoonful salt, 1 pint pure malt vinegar, 6 0z. castor sugar. 


Pare, quarter, and core the apples. Place them in a saucepan with water to 
cover. Simmer them till soft, when ali the water should be evaporated. - Rub the 
apple pulp through a sieve. Add to each quart the other ingredients given. Should 
the apples not be large enough to yield a quart,-it is better to cook a few more 
than to alter the quantities of the other ingredients. Simmer the ketchup for one 
hour and bottle. 

Apple Chutney. : : 

Take 6 lb. apples (after being peeled and cored), 24 pints vinegar, 3 Ib. onions, 
A ee 1 1b, brown sugar, 3 tablespoonfuls salt, 2 teaspoonfuls ground ginger, 

chillies, 

Peel and core the apples and weigh them. Chop them up or grate finely. Wash, 
dry, and stone the raisins. Crop them. Peel and grate the onions. Put all the 
prepared ingredients into a pan, add the sugar, vinegar, chillies, ginger, and salt. 
Stir them all together. Bring to the boil and boil the chutney gently for about 
twenty minutes, Choose sour apples for this chutney. 


A Tasty Ham Dish. : 

Ham and eggs are always popular for breakfast, but to vary the menu in 
strving them plain make these delicious little ham cakes, and when serving place a 
fried egg on the top of each garnished with a sprig of parsley :— 

Mince } Ib. of cooked ham with a small onion. Mix with 4 Ib. cold boiled 
potatoes and mash well together, Then add a little chopped parsley and salt and 
pepper to taste, also a little tomato sauce if liked. Divide into three portions. and. 
make each into a flat, round cake. Fry carefully in a little hot fat, and then place 
the egg on the top and serve hot with crisp toast and a nice cup of tea or coffee 
or cocoa. t : 
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Orchard Notes 


MAYS G25 
THE COASTAL DISTRICTS. 


ia these notes for the past two months the attention of citrus-growers has been 
called to the extreme importance of their taking every possible care in gathering,. 
handling, packing, and marketing, as the heavy losses that frequently occur in 
Southern shipments can only be prevented by so treating the fruit that it is not 
bruised or otherwise injured. It has been pointed out that no citrus fruit in which 
the skin is perfect and free from injury of any kind can become blue-mouldy, as. 
the fungus causing the trouble cannot obtain an entry into any fruit in which the 
skin is intact. Growers are, therefore, again warned of the risk they run by send- 
ing blemished fruit South, and are urged to exercise the greatest care in the 
handling of their fruit. No sounder advice has been given in these notes than 
that dealing with the gathering, handling, grading, packing, and marketing, not only 
of citrus, but of all other classes of fruit. — = 


It is equally as important to know how to dispose of fruit to the best advantage 
as it is to know how to grow it. To say the least, it is very bad business to go to the 
expense of planting and caring for an orchard until it becomes productive and then 
neglect to take the necessary care in the marketing of the resultant crop. Main crop 
lemons should be cut and cured now, instead of being allowed, to remain on the tree 
to develop thick skins and coarseness. As soon as the fruit shows the first signs of 
colour or is large enough to cure down to about from 2} to 24 inches in diameter, it 
should be picked, care being taken to handle it very gently, as the secret of success- 
fully curing and keeping this fruit is to see that the skin is not injured in the 
slightest, as even very slight injuries induce decay or specking. All citrus fruits 
must be sweated for at least seven days before being sent to the Southern States, as 
this permits of the majority of blue-mould infected or fly-infested fruits being 
rejected. Citrus trees may be planted during this month, provided the land has 
been properly prepared and is in a fit state to receive them; if not, it is better. 
to delay the planting till the land is right. . 


- In planting, always see that the ground immediately below the base of the tree 
is well broken up, so that the main roots can penetrate deeply into the soil and not 
run on the surface. If this is done and the trees are planted so that the roots are 
given a downward tendency, and all roots tending to grow on or near the surface are 
removed, the tree will have a much better hold of the soil and, owing to the absence 
of purely surface roots, the land can be kept well and deeply cultivated, and be thus. 
able to retain an adequate supply of moisture in dry periods. Do not forget to prune 
well back when planting, or to cut away all broken roots. 


All orchards, pineapple and banana plantations should be kept clean and free 
from all weed growth, and the soil should be well worked so as to retain moisture, 

Custard apples will be coming forward in quantity, and the greatest care should 
be taken to see that they are properly graded and packed for the Southern markets, 
only one layer of one-sized fruit being packed in the special cases provided for this 
fruit—cases which permit of the packing of fruit ranging from 4 to 6 in, diameter 
in a single layer. ' 

Slowly acting manures—such as meatworks manure—may be applied to orchards 
and vineyards during the month, and lime can be applied where necessary. Land 
intended for planting with pineapples or bananas during the coming spring can be 
got ready now as, in the case of pineapples, it is a good plan to allow the land to 
lie fallow and sweeten for some time before planting; and, in the case of bananas, 
scrub fallen now gets a good chance of drying thoroughly before it is fired in spring, 
a good burn being thus secured. . 


THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 


LEAN up all orchards and vineyards, destroy all weeds and rubbish likely to 
C harbour fruit pests of any kind, and keep the surface of the soil well stirred, so 
as to give birds and predaceous insects every chance to destroy any fruit fly pups 
_ which may be harbouring in the soil. If this is done, many pests that would otherwise 
find shelter and thus be able to live through the winter will be exposed to both natural 
enemies and cold. 


\ 
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Further, it is a good plan to clean up the land before pruning takes place, as, if 
delayed till the pruning has been finished, the land is apt to dry out. ‘ 


Pruning can be started on such varietics as have shed their leaves towards the 
end of the month, as it is a good plan to get this work through as early in the season 
as possible, instead of putting it off until spring. Early-pruned trees develop their 
buds better than those pruned late in the season. These remarks refer to trees—not 
vines, as the later vines are pruned in the season the better in the Granite Belt 
eee as late-pruned vines stand a better chance to escape injury by late spring 

rosts. : : 

All worthless, badly diseased, or worn-out trees that are no longer profitable, 
aud which are not worth working over, should be taken out now and burnt, as they 
are only a menace and a harbour for pests. 


“Land intended for planting should be got ready as soon as possible, as, if 
ploughed up roughly and allowed to remain exposed to the winter frosts, it will 
become sweeetened and the trees planted in it will come away much better than if set 
out in raw land. In any case the land must be properly prepared, for once the trees 
are planted it is a difficult matter to get the whole of the land as well worked as is 
possible prior to planting. 

Slowly acting manures—such as ground island phosphates or basic phosphates— 
may be applied to orchards and vineyards. They are not easily washed out of the 
soil, and will become slowly available and thus ready for use of the trees or vines 
during their spring growth. Lime may also be applied where necessary. 


; This is a good time to attend to any drains—surface, cut-off, or underground. 
The two former should be cleaned out, and in the case of the latter all outlets should — 
be examined to see that they are quite clear and that there is a good getaway for 
the drainage water. New drains may also be put in where required. 

In the warmer parts citrus fruits will be ready for marketing, and lemons ready 
for cutting and curing. The same advice that has been given with respect to coast- 
grown fruit applies equally to that grown inland, and growers will find that careful 
handling of the fruit will pay them well. Lemons grown inland are, as a rule, of 
superior quality to those grown on the coast, but are apt to become too large if left 
too long on the trees, so it is advisable to cut and cure them as soon as they are 
ready. If this is done and they are properly handled they may be kept for months, 
and will be equal to any that are imported. ~ von! 

If the weather is very dry, citrus trees may require an irrigation, but, unless the 
trees are showing signs of distress, it is better to depend on the cultivation of the 
soil to retain the necessary moisture, as the application of water now is apt to cause 
the fruit to become. soft and puffy, so that it will not keep or carry well. 

Land intended for new orchards should be got ready at once, as it is advisable 
to plant fairly early in the season in order that the trees may become established 
before the weather again becomes hot and dry. If the ground is dry at the time of 
planting, set the trees in the usual manner and cover the roots with a little soil; then — 
give them a good soaking; and, when the water has soaked into the soil, fill the hole 
with dry soil. This is much better than surface watering. 


‘ 


a 


NOTICE TO SUBSCRIBERS. 


If your Journal is enclosed ina yellow wrapper, it is an indication 
that your subscription has expired with the number so coyered. 
Kindly renew your subscription at once. Write your full name 
plainly, preferably in block letters. 


Address your renewal of subscription to the Under Secretary, | 
Department of Agriculture and Stock, Brisbane. — Bale. 


nt 
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Farm Notes 


IELD.—May is usually a busy month with the farmer—more particularly the 
F wheatgrower, with whom the final preparation of his land prior to sowing is the 
one important operation. Late-maturing varieties should be in the ground by the 
middle of the month at the latest. 

Clover land, intended primarily for feeding off, should be sown not later than 
the end of April. : ; 

Seed wheat should be treated with copper carbonate for the control of bunt. 
For oats and barley seed the use of formalin or a reliable mercury dust is advisable. 

Potatoes, which in many districts are still somewhat backward, should have by 
this time received their final cultivation and hilling-up. 

The sowing of prairie grass on scrub areas may be continued, but should be © 
finished this month. This is an excellent winter grass, and does well in many parts 
of Southern Queensland. Prairie grass seed should be treated with formalin or a 
reliable mercury dust before sowing. ‘ 

Root crops, sowings of which were made during April, should now receive special 
attention in the matter of thinning out and keeping the soil surface well tilled to 
prevent undue evaporation of moisture. 

Every effort should be made to secure sufficient supplies of fodder for stock 
during the winter, conserved either in the form of silage or hay. 

Cotton crops are now fast approaching the final stages of harvesting. All 
consignments to the ginnery should be legibly branded with the owner’s initials. In 
this matter the consignor is usually most careless, causing much delay and trouble in 
identifying parcels, which are frequently received minus the address labels. 


A HOME-MADE VYCE. 


This vyce will hold a piece of wood as tightly as an iron vyce will. One would 
need a piece of 8 inches by 13 inch as high as the table, and another piece of 5 inches 
by % inch two-thirds the height of the table. A block 4 inches by 1 inch by 4 inches 
is nailed on to the big piece half the way up, and a hinge is put on to this and the 
smallest piece of board. The big piece is then let in at the top, as in the diagram, 


PLATE 164, 
and is nailed on to A. A hole is then bored through all these, and a bolt is put 
through with a washer on both ends. A spring is put between the two boards with 
2 nut on the end. With a spanner it is an easy matter to tighten the nut. This 
bolt needs a thread from the outside of the moving jaws when shut to the end. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


TABLE SHOWING THE AVERAGH RAINFALL FOR THE MONTH OF FEBRUARY IN THE AGRICULTURAL 
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DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1936 AND 1935, FOR COMPARISON. 


_ { 
AVERAGE |. TOTAL 
RAINFALL. | RAINFALL. meee trend 
Divisions and waa) Divisions and 
Stations. No. of Stations. 4 No.of 
Feb. | Years’| Feb., | Feb., Feb. | Years’| Feb., | Feb. 
Re- | 1936.) 1935. e- | 1986, | 1935. 
cords. cords. 
\ 

North Coast. In. In. | In, Central Highlands. | In. In. | In. 
Atherton .. ./1052 | 85 |15:18 | 7°63 || Clermont .. 4:22 65 t ' 
Gains. 3.1. /15-70 | 54 |20-57 |14-04 || Gindie 1 9:78 | 37 |e" | oe 

‘Cardwell =. . {16-63 | 64 | 51°31 |10-72 || Springsure .. 3°87 | 67 | 0-93 | 1-09 
Cooktown .. .. |13-65 | 60 |22°61 | 6:49 
Herberton ..| 7-90 | 50 |10-43 | 4-64 
Ingham +. | 15°85 44 |41-74 | 7-95 
Innisfail sri .. | 22:36 | 55 |53:89 | 16-21 f 
Mossman Mill +. {17-91 | 28 | 29-15 | 11-48 Darling Downs. 
Townsville .. ..|10-99 | 65 |28-70 | 0-60 
Dalby 2 2:86 | 66 | 0:61 | 1:47 
Central Coast. Emu Vale 2:59 | 40 | 0:28 | 3:86 
: Hermitage 2-48 | 30 ‘ 1:25 
Ayr .. a ..| 881 | 49 | 28-61 | 2°51 |) Jimbour -| 267 | 48 | 0:45 | 2-49 
Bowen a .. |. 866 | 65 .|16:67 | 4:98 || Miles He 271 | 51 1:64 | 0:36 
Charters Towers ..j| 4:40| 54 7-66 | 2-15 || Stanthorpe .. 3°20 | 63 | 0:48 | 3-15 
Mackay 5 «+ {11:47 | 65 |27-99 | 16°59 || Toowoomba 4.58 | 64 1:47 | 3-67 
Proserpine .. +. {12:16 | 38 |29-98 |17-41 || Warwick 3-08 | 71 | 0-91 | 2:84 
St. Lawrence ..| 778] 65 | 5:30 | 3-19 
South Coast. ; 
Biggenden . -. | 4:48} 37 1:59 | 3:09 Maranoa, 
Bundaberg .. -. | 6°64 53 1:27 | 6-32 
Brisbane .. | 628} 85 | 1:27 | 5:59 || Roma ne 2:91 | 62 | 1-72 | 0-97 
Caboolture 7°92 49 1:61 | 7-28 | 
Childers 6°86 | 41 1:92 | 4:22 ' 
ha: 13:14 43 2:09 | 16.03 
5 5:55 | 49 2°05 | 3:91 
Gayndah «. | 4:29 | 65 0°87 | 5:15 
armas -. | 6°87 | 66 2:00 | 8:35 State Farms, &c. 
Ikivan 4:99 | 57 1:67 | 3:04 
Maryborough 6-88 | 65 2°46 | 7-04 || Bungeworgoral ..| 2:15 | 22 on 0°75 
Nambour .. ..| 9:90 | 40 | 8-30 | 15-64 || Gatton College ..| 3:60] 87 | 2:03 | 5-98 
Nanango .. -| 4:18 | 54 | 1:64 | 3-49 || Kairi oo «- | 9:89 | 22 cir wll (AYES) 
Rockhampton j 7-75 | 65 | 4:69 | 3:79 || Mackay Sugar Ex- 
oodford .. -. | 861 49 0:85 | 9-28 periment Station, {10:49 | 39 |27-21 |15-44 
J. H. HARTSHORN, Acting Divisional Meteorologist. 
CLIMATOLOGICAL TABLE—FEBRUARY, 1936, 
é COMPILED FROM TELEGRAPHIO REPORTS. 
q SHADE TEMPERATURE, ; RAINFALL. 
g |- Ea ones 
Districts and Stations. Ble Means. Extremes. 
s 5 5 We' 
Bp es f|—_—__}_________) Total. | Days. ° 
° oo 
EAS | Max. | Min. | Max. | Date.| Min. | Date 
=< “5 
Coastal. In. De Deg. | Deg. Deg. Points. 
Cooktown .. cit) 29:74 |. 72, 99 2 69 |238,24 |2,261 19 
Herberton .. ot ie 81 67 89 1, 2 57 25 {1,043 15 
Rockhampton on 29-89 87 72 96 24 66 “ot 469 10 
Brisbane a) 29:97 84 68 92 22 63 1, ot 127 15 

Darling Downs. 4 
Dalby Ne 56 «| 29°83 90 64 103 23 57 1 61 6 
Stanthorpe 5 oe att 83 59 96 23 50 1 185 3 
Toowoomba ite ny 82 60 97 23 56 1 147 10 

Mid-Interior. 
Georgetown ae 29:77 93 15 102 3 73 «(|1, ay 500 17 
ari ape oe ron 29-81 97 75 105 8 71 19 57 6 
Mitchell .. ry 29:90 91 68 | 101 /22,23 63 3 5 285 6 
Burketown 44 29-73 92 73 107 8 73 | 1, 22 459 12 
Boulia nt “5 29-77 99 76 108 “3 68 12 249 6 
Thargomindah .. 29:83 95 75 104 5,9 67 12,13 136 3 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
Times CompureD By D. EGLINTON anp A. C. EGLINTON. 


TIMES OF SUNRISE, SUNSET, Phases of the Moon, Occultations, &c. 


pA ies 7 April, © Full Moon 8 46 a.m. 

. 15 ,, ) Last Quarter 7 21am. 
AT WARWICK. 24 ,, @ New Moon 10 32 p.m. 

MOONRISE.| 28 ,,  ( First Quarter 9 16 p.m. 


j ) : Apogee, 6th April, at 3.36 p.m, 
Ap iho May, April, ‘May., \ Perigee, 21st April, at 6.12 a.m. 
1936. |” 1936. 1936. | 1986. On the 10th Mercury will be in the part of its 
| | orbit beyond the Sun and, technically, in superior 
1 | i conjunction with it; but Earth, Sun, and Mercury 
Rises.| Sets. | Rises.| Sets. | Rises. Rises. | will not be exactly on the same straight line. The 
ae | distance of Mercury from the Earth varies con- - 
siderably. On this-occasion it will be more than 
128 millions of miles distant. 


| pm. p.m. 


| | | Jupiter, after moving slowly eastward amongst 
1 | 62 | 5:50} 618 | 5-20 2:29 2-4 | the stars of Orphincus, will apparently come to a 
2 | 63 | 549| 618| 519| 32 | 234 standstill on the oth of April and instead of getting 
| ern ery in gi us will appear e moving slowly 
3 | G3 | 5-48 | 6-19 | 5-18} 3:33 8:5 | westward and continue amongst the stars of 
4 | 64 | 5-46] 6-20) 5:17] 4:3 | 335 | Orphincus until at the end of October it will reach 
SIS EP OA ECE mi diet oe till on the far side of its 
Gal Cee, Site GrAL ie B16) a7b:B) Sal -Ontt, will beltectinicall incon junction with: Us 
| y in conjunction with Uranus 
7 | 65 | 5-43 | 6-21) 5-15 | 535 5-25 | though the actual distance between the small and 
8 | 66 5°42 | 6:22 | 5-14 6-10 | 6°13 | the large fee will amount to more than 1,700 
9 | 6-6 | 5-41| 6-23 | 5-14) 6-45 | 7-4 | million miles. 


‘ ‘ : 27) 7 On the 19th at 7 a.m. Saturn will be 7 degrees 
10 | 6-7 | 5:40) 6-23) 5-13 | 7-27) 7°58) tn of the Moon, 4 hours after rising, but as the 
11 | 6-7 | 5:39] 6-24) 5-12] 8-14 8:57 | Sun willrise about an hour carlier a popular spectacle 
12 | 6:8 5°38 | 6-24 | 511 9°7 | 9°57 |. will be obviated. : 
13 | 6°8 5°37 | 6:25 | 5:11} 10-2 | 10-59 A day later Saturn will be replaced by Venus at 
14 | 6-9 | 5:36] 6-26 | 5-10] 11-1 | 12-0 8 p.m., four hours after setting. 
38 | 6-26 | 5-10 | On the 23rd at 2 a.m. eA and Mars will be 
15 | 69 | 5 | ++ | about a degree apart when far below the horizon. 
| a.m. | aM. On the 25th the Sun will pass between Uranus 

5:9 12-5 1-2 | and the Earth, the bigger planet then being more 

. 2-6 | than 1,780 million miles beyond the Sun, : 

Mercury sets at 5.29 p.m. 21 minutes before the 
Sun on the Ist, and at 5.51 p.m., 16 minutes after it 
4-19 | on the 15th. 

20 | 6:12; 5:81 | 6:29 | 5:7 423 | 5-28 Venus rises at 4.15 a.m., 1 hour 47 minutes before 
| 6:37 ae Se or pt the 15th it sets at 5.42 p.m., 
22 | 6-18 | 5-29 | 631| 56 | 6-42) 7-42 | 7 Minu Tees 
1a es Mars rises at 7.24 a.m., 1 hour 22 minutes after 
23 | 6:13 | 5-28) 6-31) 5:6 | 753 8-44) the Sun, and sets at 6.44'p.m., 54 minutes after it, 
24 | 6-14 | 5:26 | 6:32 | 5-5 9:0 9-37 | on the Ist; on the 15th it rises at 7.17 a.m., 1 hour 
95 | 6-14! 5:25 | 6:32} 5-5 | 10-2 | 10-20 | 8 minutes after the Sun, and sets at 6.21 p.m., 46, 
ted : minutes after it. - 

3 | CEN TR a Stale obese antl Jupiter rises at 9.56 p.m. and sets at 11.44 a.m. on 
27 | G15 | 5-24 | 6-34) 5-4 | 11-48) 11°35 | tho ist; on the 15th it rises at 9.5 p.m. and sete at 
| |. | pm. | p.m. | 10.48 a.m. 

28 | 6°16 | 5+23 || 6-34 | 5:3 | 12:28) 12°5 Saturn rises at 4.8 a.m. and sets at 4.46 p.m. on 


; A 5 . 4 i the Ist ; on the 15th it rises at 3.20 a.m. and sets at 
29 | 6:16 | 5:22 | 6°35 | 5:3 1:2 | 12°35 3.56 pan. ; 


81 | 6:36 | 5:2 | «185 6 May, © Full Moon 11 am. 
14 ,, ) Last Quarter 4 12 p.m. 
; 21 ,, @ New Moon 6 34 a.m. 
Se ee oe ee 28 ,, ( First Quarter 12 46 p.m. 


Apogee, 3rd May, at 10.24 p.m. 
Perigee, 19th May, at 12.36 p.m. 
Apogee, 31st May, at 12.54 p.m. 


_For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes 8. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, «ad 
{t is moonlight only till about midnight. After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

-.* Jt must be remembered that the times referred to are only roughly approximate, as the 

relative positions of the sun and moon vary considerably. ; 

eat [All the particulars on this page were computed for this Journal, and should not be 
_ reproduced without acknowledgment.] + : : “ 


ANNUAL RATES OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One shilling. 
members of Agricultural Societies, Five Shillings, including Boats General 
Public, Ten shillings, including popiage: 


VoL. XLV. bi ailighuns MAY, Sone wees Pakt 5 


Event and Comment 


Anzac. 
sitaae ed 


HE Framer Oru tine opens of outstanding events of the pasts 
the keeping of memorial days, the recurring testimony of rever- 
ence and affection displayed on certain anniversaries—these occasions 
should be something more than mere Soe for eases of 
sentimentalism. 


Their real Lomifionat should be relligedl in the lessons they being 
to us, whether of emulation or of hope, or as examples of Her purpose 
and noble endeavour. 


_ Anzac is synonymous with supreme examples of self- anakilites and 


self-reliance ; of an independence of obstacles on a great scale of human 


action and purpose which was sublime in the depth of its courage fans 
majestic in its disregard of the fear of failure. 


The Gallipoli landing was the prologue of a four-year epic of con: ie 
tinuous heroism, which expressed itself in countless thousands of — 
incidents of courage and fortitude on the part of those. without whose 
unselfish constancy no hattle could have been fought at all, whether, Sie ye 
victory or defeat. hie 

That record stands unsurpassed in the history of the world. It — 
still challenges the admiration of all men who respect the qualities — 
mvhich make any people really great, and without which no people can. 
De really free. Bilis 

The. things i in men that make er achievements possible is sige bh 
the same in all ages and for all occasions. Chief among, these tae 4 
vision, courage, self-reliance, the spirit of service. a3 


- Something more than wind and sail brought Cook and his crew eae x 
trackless seas from the Old World to Australia, Something more than 
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mere ability to fly carried Kingsford Smith and Ulm, Parer and 
MeIntosh, Hinkler, Ross Smith and his brother, and so many others 
over vast continents from Europe to Australia, from America to Aus- 
tralia and back again. 

The qualities they and the Men of Anzac displayed are the birth- 
right of our people, bequeathed to us by the discoverers and pioneers 
of a pathless continent. 

The coined word Anzac is synonymous also with service in its 
highest expression. It is service—service in all departments of life— 
that Australia needs to-day. For the right to give that service, men 
of the A.I.I". were ready to die. They did die. 


Animals and Plants will catch Disease. 


H{E man on the Jand is confronted with all sorts of risks, in addition 
to the ordinary hazards of his calling. He builds up a herd or a 
flock in the course of years of thought and effort. He studies breed- 
ing, feeding, and weeding—that is, culling out the cows and other 
animals that don’t pay. He studies his soils and plans a sound cropping 
programme. He does all this with the interest, keenness, zest, and 
well-directed energy of a man devoted to his job. Then, suddenly, he 
realises that some disease is taking toll of his herd. A farmer working 
along approved agricultural lines prepares his land, plants and culti- 
vates the resultant crop. A good harvest is in prospect, and his 
problems diminish to the one of market prices. The crop upon which 
his hopes are built begins to wilt, and he wakes up to the fact that 
disease is robbing him insidiously of hard-earned returns. A market 
gardener applying all the arts of skilful husbandry, coupled with a 
shrewd study of domestic demand, aims to hit the market with a cash 
crop, only to see both crop and hope blighted in a night. All that is 
included among the risks of the game. Animals and plants will catch 
disease. 

More is now known about diseases and their causes. The discovery 
of microbie life marked a tremendous advance in agricultural and 
veterinary sciences. 

For the stockowner, the danger of transmissible disease is never 
far away. He may have the idea that his country is clean and he has 
taken every care to keep up the health of his herd; but bacterial or 
parasitical infection may be present in the soil or in his animals to 
manifest itself when conditions favour its virulence. On the other 
hand, his herd and property may be actually free from contamination, 
yet by means and in ways undreamt of disease makes its appearance. 
There are germ ‘‘carriers’’ among stock, as among mankind. It is by 
such ‘‘carriers,’’ bought by the farmer in all good faith, that such 
diseases as pleuro-pneumonia, mammitis, contagious abortion, tubercu- 
losis, and necrotic enteritis of pigs.are brought from outside the boun- 
dary fence. ‘‘Carriers’’ may bring in animal parasites as well. 


Microbes causing some diseases often exist in the soil ready to enter 
the body of a susceptible animal. A paddock may be contaminated by the 
discharges of sick stock, and it is in this way that tuberculosis, contagious 
abortion, and scours in calves may be transmitted from animal to animal. 
The soil of pig and fowl runs and calf pens may become heavily charged 
with microbic infection, to be taken in with food or gain entrance to 
animals through scratches or wounds. 

It is now well known that animal parasites spend part of their 

lives in or on the soil, and many common parasitic diseases are con- 
tracted from contaminated pastures. Parasites of the skin may be 
passed on from one animal to another in crowded yards. 
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Then there are the air-borne diseases. The water supply may be 
another source of microbie infection. Insect-borne diseases is another 
problem of the man on the land. Then we have the non-transmissible 
diseases of stock, poisoning among them caused by poisonous compounds 
or poisonous plants. Poisonous plants and fodder crops that are 
poisonous at certain stages of growth are common causes of stock sick- 
ness, of a lingering illness, or of a quick death. Diet deficiency is another 
cause of serious animal ailments. Dietary trouble is often induced by 
mineral deficiencies in the soil—shortage of lime, phosphorus, salt, iron, 
or iodine. Tumourous or cancerous growths constitute another type of 
disease with which the stockowner has to contend. Much stock sickness. 
is due, too, to fungus diseases, like ergot of paspalum. Stock diseases 
may, therefore, have their origin inside or outside of the animal, and by 
far the most important are those that attack externally, for they include. 
all the transmissible disorders by which a whole herd or flock may be. 
. attacked. ' 

The tendency to-day in respect of domesticated animals and plants,. 
and in respect of man too, is, however, to give more and more attention. 
to health and to stress less and less disease. Nutrition—animal and 
plant as well as human—is now receiving deeper study, and physiology 
is destined to displace in status both pathology and bacteriology. The: 
animal and plant, as well as man, equipped with stamina must be, to a 
large extent, our safeguard against disease. Animal and plant breeders 
are planning their work accordingly. 


What has been said of animals applies to plants also, at least to 
a wide extent. Diseases of plants arise largely from land impoverish- 
ment. In fact, the basis of plant disease, speaking generally, may be 
found in worked-out soils. The man on the land realises that safety | 
lies in constant care and caution. His fight against diseases and pests 
—whether by prevention, control, or eradication—is a never-ending job. 
He knows that animals and plants will catch disease—a fact that, alas, 
so often takes the smile off the face of the Income Tax Commissioner. 


The farmer is realising, too, that prevention is better and cheaper 
than cure, although a substantial proportion of men on the land still 
cling to old habits and traditions, resenting the application of scientific 
discoveries to the improvement and security of both stock and crops. 
Old-fashioned beliefs die hard, and it remains for the unbelieving to 
be convinced that science, although a hard taskmaster, is a sound and’ 
enduring friend. Soil : 

Fortunately for us, agriculture and science to-day are working in 
double harness. The establishment of a School of Veterinary Science, . 
in addition to the Faculty of Agriculture, within the University of. 
Queensland, is of great importance and should prove of immense value 
to the stockowner. Ji is regarded as marking the opening of a new 
era for animal husbandry in this State. In no industry is there a. 
ereater opportunity for co-operation than in our primary industry—. 
the co-operation of the scientist with the man on the land: Our Univer- . 
sities, our Departments of Agriculture and Stock, our Council for: 
Scientific and Industrial Research, and other research institutions, are 
all contributing to the sticcess of our rural enterprises. This spirit: 
of mutual helpfulness is what makes life worth living. There is immense . 
satisfaction in any success achieved towards the solution of farmers’ 
problems, for success for the investigator means success.for the man: on. 
the land and, consequently, success for the whole community. Diauas 
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: The School of Veterinary Science, University 
of Queensland. 


By Professor E, J. GODDARD, Science Co-ordinating Officer, Department of 
Agriculture and Stock, Queensland. 


THE inauguration of a School of Veterinary Science in association with 

: the University of Queensland represents a very important develop- 
ment in the interests of the animal industries of this State. The necessity 
for such a school has long been recognised by those who have been 
brought into intimate contact with the problems confronting our animal 
industries. The actual attainment of this objective towards which a 
drive has been made—more particularly during the past five years—is 
due in no small way to the energetic and sustained interest of the 
present Minister for Agriculture and Stock, Mr. Frank W. Bulcock. 


The School of Veterinary Science will serve for purposes of educa- 
tion and research in the first place. The existence of facilities for 
education in veterinary science in Brisbane will serve to attract many 
worthy Queensland students who, for financial reasons, would be unable 
to undertake such studies if Sydney remained the only centre where 
such facilities were available. It is hoped now that the assurance of 
posts in the field of veterinary science will draw students of first-class 
_ ability into that avenue of endeavour, The availability of scholarships 
which, it is understood, the Government intends to create during the 
coining financial year ‘and the institution of cadetships within the 
Department of Agriculture and Stock will open the way to students 
of outstanding ability and aptitude for the work. In the modern attack 
on the problems associated with animal health and disease there is need 
for the help that can be rendered by such men, and to the scientifie mind 
there are few problems that have a greater and more alluring interest 
than those confronting the veterinary scientist in this State. 


Until recent years there were two Veterinary Schools operating in 
the Commonwealth-—at Sydney and Melbourne Universities respectively. 
For various reasons the Melbourne school was closed, and Sydney then 
became the only centre where facilities for training were within reach 
of the veterinary student. 


The creation of the Council for Scientific and Industrial Research 
and the development of a Division of Animal Health and a Division 
of Animal Nutrition gave an impetus to the cause of veterinary science 
throughout the Commonwealth. There was quickly realised the neces- 
sity for a survey of veterinary problems in Australia. The definition 
of the major problems soon indicated the need for investigations of a 
fundamental order, and there arose at once in that connection apprecia- 
tion of the fact that one of the main difficulties was that of available 

- first-class man power. When it became realised that demand exceeded 
supply of suitable men for veterinary research there began an increased 

enrolment of students within the Faculty of Veterinary Science at the 
Sydney University. The Council for Scientific and Industrial Research 
- engaged the interest of Governments and pastoralists in the several 
States and undertook investigations in the States, these being assisted 
materially by its laboratories at the Universities of Adelaide and 
Sydney. Needless to state, the activities of the Council were curtailed 
- considerably by financial considerations. 
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PLATE 165. 
Proressor H. R. Seppon, D.V.Sc. : f on 


Dr. Seddon is the first professor of the newly-established Faculty of Veterinary 


Cd 


Science within the University of Queensland, and was formenly the Director, £ 


Veterinary Research, Department of Agriculture, New South Wales. 
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In every way Queensland has co-operated with the Council for 
Scientific and Industrial Research, and has assisted that body materially 
by making available the Townsville Research Station and rendering 
financial help in that connection. We may take it as granted that 
‘Queensland will continue to co-operate in every way with the Council 
‘in its investigations. ~ 


There is, however, another aspect to consider. The creation of the 
‘Commonwealth Council, and its interest in animal investigations, by 
no means relieved Queensland of its responsibilities in respect of veter- 
inary problems. It was still necessary for this State to carry out 
investigations and to maintain a veterinary service, The need for an 
efficient. scientific staff for such purposes became apparent to the present 
Minister for Agriculture and Stock, who undertook the reorganisation 
of the Animal Health Station at Yeerongpilly and the creation of ap 
Animal Health Board. whose personnel included representatives of the 
Department of Agriculture and Stock, University, Council for Scientific 
and Industrial Research, Queensland Meat Board, Council for Agri- 
culture, and medical profession. The difficulty of securing first-class 
scientific officers to meet the needs, dictated by a more and more serious 
attitude towards the veterinary problems of the State, gave impetus 
to the demand for facilities for training our own officers, and at the 
same time for providing facilities to Queensland students anxious to 
undertake veterinary studies. It was recognised that the instituting 
of a veterinary school would, further, stimulate interest in scientific 
research relating to animal problems and would also itself provide a 
centre of research. ‘There has always existed a very efficient liaison 
between the University of Queensland and the Department of Agri- 
culture and Stock in relation to agricultural problems, and it is antici- 
pated that this same spirit of mutual co-operation in relation to the 
problems of the State will operate in relation to veterinary problems. 
The appointment of the Protessor of Veterinary Science as Adviser to 
the Department of Agriculture and Stock augurs well for the attainment 
of that most desirable objective. 


The value of a veterinary school to the State of Queensland cannot 
be exaggerated. Not only will it play an important role in providing a 
staff of first-class research officers and also itself act as a research centre, 
but, further, it will be the means for setting up in Queensland a scien- 
tific veterinary staff which will enable the Department of Agriculture 
and Stock to deal efficiently with all aspects of veterinary problems. 
This vast State includes large areas of varied classes of country 
with their own specifie problems, and consequently arises the need for 
such decentralisation as shall ensure the presence of scientifically trained 
officers at numerous centres in the State, There is need not only for 
men capable of assisting in a scheme of co-ordinated research activities, 
but also capable of carrying out extension work on an efficient basis. 
Only a veterinary school in Queensland can properly meet the State g 
needs in this connection. What the Faculty of Agriculture has dene 
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and will continue to do: on a more extended basis for the State of 
Queensland will be done by the Faculty of Vievenasy Science in con- 
nection with animal problems. 


In passing, mention may be made of fears and criticisms voiced i 
the South when the idea of organising a veterinary school in Queens- 
land was first seriously mentioned. Reference was made in such quarters 
to the forced closing-down of the Melbourne Veterinary School; the lack 
of students; the possibilty of an inferior training; the difficulty of 
securing a high-grade staff; the cost of maintaining a faculty on an 
efficient basis; the needless overlapping of activities with those of the 
Sydney school; the need for one school only in Australia; the desire 
for a national school, &. It is now recognised, I believe, that these 
criticisms have lost their weight. There is no fear now in respect of 
the enrolment of students, and the position in Australia to-day is that 
the demand for first-class veterinary officers is greater than the supply. 
The University of Queensland has set up a five-years course, as in other 
parts of the world—and now Sydney proposes to do the same; we have - 
secured as Professor one of the outstanding men in veterinary science 
in Australia; the school will be financed on as elaborate a basis as is 
that of Sydney; no school other than one in Queensland can meet the 
needs of this State in respect of supply of first-class men for research 
and extension work, or satisfy the requirements of the State in its 
influence on the veterinary service of the State. 


In these days, the attainment of success in the attack on problems 
of major importance confronting the scientist is recognised as being 
dependent on efficient team work, and the organisation of team work 


_is dependent on proper direction. We believe that a Faculty of Veter- 


inary Science, acting in liaison with the Department of Agriculture and 
Stock, and co-operating with the activities of the Council for Scientifie * 
and Industrial Research, will organise team work on a most effective 
baSis in Queensland, and will in years to come be regarded as the means 
whereby a belated but serious scientific attack on a large and continuous 
scale on our animal problems was launched in Queensland. 


Queensland is in the mood to-day under an energetic Minister to 
reorganise its activities in relation to agricultural and pastoral problems. 
Attention is being organised towards a thorough scientific handling of 
the problems associated with pastures, beef cattle, dairying, &c., and 
the available talent of the State is being co- ordinated, Without any 
intention of discounting the excellent work done in the past by officers 
of the Department of Agriculture and Stock and the University, we 
may say that we are witnessing the birth of a new epoch. Too long — 
has Queensland remained in respect of agricultural and veterinary 
science the Cinderella of the Eastern States. We are awake to our 
needs and there is the mood to respond. We carry heavy national 
responsibilities in the State of Queensland, and the spirit now operating 
in an attempt to discharge those responsibilities is gratifying and 


_ encouraging. 
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The existence of a Veterinary School, and the concomitant inaugu- 
ration of a Medical School providing facilities on the physiological and 
pharmacological side, will enable us to tackle problems such as those 
relating to poison plants—wild and domesticated—on an efficient basis. 
Tn this connection animal nutrition, so important to our cattle and sheep 
industries, will receive special attention, and we can look to organisation 
of team work in connection with our pasture-problems—investigations 
on a co-operative basis. There is to-day a growing consciousness that 
we must look to human and animal welfare from the angle of health 
rather than disease; and the problems of nutrition are looming large 
on the horizon, The School of Veterinary Science in Queensland will 
give special attention to such, and thus will function to a considerable 
extent as a School of Animal Husbandry. It is to be anticipated that 
the interest and confidence of those concerned in the animal problems 
_ of Queensland and the advancement of our animal industries will be 
engaged in this new and much-needed development. 


The University of Queensland is fortunate in having secured the 
services of Dr. H. R. Seddon as its first Professor of Veterinary Science. 


Born in New Zealand, he received his early training in veterinary 
science at the University of Melbourne, where he graduated as Bachelor 
of Veterinary Science with first-class honours. He gained his Doctorate 
in Veterinary Science in 1921, on the presentation of a thesis dealing 
with contagious abortion. Professor Seddon has been engaged in veter- 
inary scientific work since 1907 in various capacities and, in that con- 
nection, has been associated with the New Zealand Department of 
Agriculture, the University of Melbourne, the Australian Army Veter- 
inary Corps (on active service), the University of Sydney, and the 
Department of Agriculture, New South Wales. In the Universities of 
Melbourne and Sydney he has occupied several lectureships. Since 
1924 Professor Seddon has’ been Director of Veterinary Research, 
Department of Agriculture, New South Wales. In addition to his 
experience as a lecturer, he has long research experience associated with 
veterinary institutions—Melbourne, London, and Glenfield (N.S.W.) ; 
and has visited the leading institutions in Great Britain, Holland, 
Denmark, Sweden, Germany, and South Africa, ; 


He has published on his own account or jointly over 130 papers 
and articles dealing with various diseases of live stock. These include 
articles embodying research work on tuberculosis, blackleg, contagious 
abortion, contagious bovine pleuro-pneumonia, tick fever, botulism, 
mycotic dermatitis, arthritis in sheep and pigs, caseous lymph-adenitis, 
swine fever, infectious laryngo-tracheitis, and pullorum disease of 
fowls, &c.; the following parasites—sheep blowfly, liver fluke, tape- 
worms, stomach and bowel worms, sheep tick, &¢.; nutritional studies, 
including the value of various minerals to stock; and poisonous plants. 


Professor Seddon thus comes to us as a veterinary scientist with 
high academic distinction, very considerable teaching experience, a long’ 
record of scientific investigation and scientific administration, a wide 
experience ur Australian conditions and animal problems, a knowledge 
of veterinary scientific activities in the leading research centres of the 
world; and with a reputation of high standzig in the Commonwealth. 
and other parts of the world. : 
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A Recent Army Worm Outbreak. 


By J. A. WEDDELL, Entomologist. 


TOWARDS the middle of March inquiries were received regarding the 

control of caterpillars attacking fodder crops and pasturage in the 
near Brisbane areas. For a few succeeding days the inquiries increased 
in numbers, but were still limited to districts within about 12 miles of 
the city, giving rise to the opinion that the caterpillar outbreak was of 


somewhat local significance, By the end of the week, however, reports of 
attacks were streaming in from widely separated districts. Specimens 


of the caterpillars were submitted by inquirers, and also the insects were 
personally observed in the field in a number of the districts affected. 
The caterpillars were provisionally referred to the genus Spodoptera 
and, when adults were later’ bred out, the species Spodoptera exempta 
Walk. was found to be wholly responsible for the outbreak. The 
following observations were made during the outbreak. f 


Distribution. 
The species was previously known to be widely distributed, so that 


it was not particularly surprising from one point of view that serious . 


infestation was recorded in Queensland from districts as widely 
separated as Rathdowney, near the south-eastern boundary, and Rock- 
hampton, in the central coastal area, and as far west as Jandowae, 
on the Darling Downs, over 120 miles from the coast. Notes in the 
public Press also indicated that similar attacks were being experienced 
in the Northern Rivers district of New South Wales. 


The main damage occurred from Gympie southwards, on the 
Blackall Range, in the farming areas around Brisbane, such as Samford, 


Strathpine, Brookfield, Moggill, in the Ipswich district, along the — 


Fassifern Line south to Boonah, where large areas were involved, 
and across to the Beaudesert district. ‘ 


It is interesting to note that conditions must have been uniformly 
fayourable over a wide belt of country for the almost simultaneous 
appearance of unusually large populations of this one species. One 
cannot help attempting an association of ideas in that, during the recent 
summer, South-eastern Queensland experienced first an epidemic out- 
break of the Rutherglen bug, Nysius vinitor Berg., attacking mainly 
market garden crops, which lasted about three months, closely followed 


by swarms of the red-shouldered leaf beetle, Monolepta rosea Blkb., in — 
maize, figs, cotton, and other important crops, not to mention garden and. 


ornamental plants. Now the series has been rounded off by the army 
worm outbreak. pee 
Damage and Importance. 


In most cases the damage first noticed was on fodder crops of 
recent planting which had been planned to fill the needs of winter feed- 


ing of stock. Almost the whole range of graminaceous fodder crops 
grown in the localities mentioned were recorded as being seriously 
affeeted—wheat, maize, giant panicum, sorghum, saccaline, imphee, 
Japanese millet, and Sudan grass. Young plantings having from 
6 to 12 inches of growth were particularly severely damaged owing to 
the attractiveness of the plants and also to the relatively small amount 
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of food such a stand represented. As a consequence an invasion of 
caterpillars was capable of moving rapidly through such a young crop 
and completely denuding several acres in a few days. Many such 
examples were seen; one patch of young sorghum, two to three weeks 
old, 9 inches high, 5$ acres in extent, was wiped out in four days, 
while an area of 5 acres of giant panicum containing two strips 6 inches 


PLATE 166. 
Mature Caterpillars invading Sorghum. 


and 12 inches high respectively was almost completely eaten in three 
days. In general such young plants were eaten down to short stalks, 
many plants being cut to the ground. It is very doubtful whether 
there could be any satisfactory regrowth even from the less damaged 
of the plants. 


A certain preference for the younger growth is demonstrated in 
Plate 167, where there are shown, in the area denuded of giant panicum 
that had attained 6 inches of growth, a few volunteer sorghum plants, : 
approximately 18 inches high, which were passed by the main invasion 
of caterpillars. Serious damage occurred in crops up to 2 feet in height 
(Plate 166), but owing to the greater body of feed available to the cater- 
pillars their progress was slower and more time was available to apply 
arresting measures. In plants of this size the flag was stripped to 
the midrib and the residue of the crop appeared as strawlike wisps. 
These plants would give regrowth, but naturally the crop would be 
greatly reduced. With still older plants the damage tended to be 
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restricted to the lower leaves, not howeve. without exception, and the 
severity of loss was somewhat in the nature of an inverse ratios to the 
age of the crop. Very little damage was seen, for instance, on maize 
in cob. 


Other than the fodder crops abovementioned, no other cultivation 
was recorded as receiving damage. Freedom from injury was strik- 
ingly illustrated in the case of lucerne. Many patches in varying stages 
of growth through which caterpillars had recently swarmed, or were 
actually working, were examined. The Incerne was completely 
unharmed, while the unwanted grass and nut grass growth that was 


PLATE 167. 
Showing the temporary preference for the younger plants. Area denuded otf 
giant panicum 6 inches high; older volunteer sorghum plants, for the time being, 
undamaged. 


diluting the crop was mainly removed by the caterpillars. In several 
instances where the lucerne was ready to cut the work of the cater- 
pillars ensured a beautifully clean crop. This chance benefit naturally 
was a very small offset to the widespread damage, 


In many localities, particularly the more closely settled, infestation 
commenced in the cultivation and swarms later migrated to the neigh- 
bouring grass paddocks, completely denuding the infested area of 
edible grass. In the more open grazing paddocks and on larger 
properties, it appeared that the farmers had noticed spreading yellow 
spots scattered through the pasture; these were later realised as being 
due to the caterpillars. As the insects fed outwards the individual 
areas grew larger and frequently coalesced with neighbouring areas 
so that large tracts became uniformly bared by the caterpillars. This is 
well instanced by mentioning one property of about 7,000 acres in the 
Boonah district, which, prior to the outbreak, had been nicely covered 
with about 3 inches of Brass, mainly paspalum of recent growth—a good 
promise for the winter. At a conservative estimate not less otek 2,000 
acres were eaten bare by the caterpillars. (Plate, 288.) 
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Along the Fassifern railway line it was possible during the out- 
break to distinguish large areas of pasture slopes, up to 5 miles away, 
characteristically brown as a result of the attack. 


On pastures the green edible grass foliage was taken by the cater- 
pillars. Old grass and hard grass stalks, clumps, and so on were left; 
“most of the weeds were unaffected, but nut grass, Cyperus rotundus, 
whether among grass, in cultivation, or as an almost pure stand on a 
‘temporary fallow, was eaten. lovers, like the lucerne, were not 
"affected. . 


~ 


PLATE 168. j 

The slightly darker area to the left middle distance margining the buildings is 
undamaged pasture. The remainder of the landscape was denuded; as in the 
immediate foreground only dry grass tufts and stalks were left. 


Had such an invasion occurred during the summer with the promise 
of regrowth, even the denuding of large tracts would have been of little 
consequence. This attack took place, however, in the autumn and the 
chances of the growth of a satisfactory body of feed must be recognised 
as being very slight, and where young fodder crops were destroyed, 
insufficient time remained in most cases to allow of preparation and 
planting to permit of a satisfactory growth before winter. Rain fell 
during the outbreak, but the immediate regrowth was taken. Since 
then the weather has become mainly fine and cool, that is, it is season- 
ably unsuitable for rapid growth of pastures. The attack may therefore 


be responsible for a shortage of winter feed in a number of dairying 


and pastoral districts. 


Life History and ‘Habits. 
Life history studies were not carried out during the present out- 
break, but the elements of the life cycle of a very closely allied species, 
Spodoptera mauritia Boisd., were discussed by Smith* following the 


* Smith, J. H.—Caterpillar Plagues in Grasslands and Cultivation Paddocks. 
“Qld. Agr. Jour., ?? April, 1933. 


rT) 
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1931-32 outbreak. For the sake of present completeness his remarks 
regarding development are summarised as being probably of some 
interest. The developmental forms of the two species are sufficiently 
similar to be indistinguishable in general illustrations. s 


The eggs (Plate 170, fig. 2) are tiny bun-shaped objects, pale white, 
iridescent. They are laid in clusters of from 100 to 200 eggs, either on 
the ground or on the flag of the host pasture plant. The ege clusters 
are sparsely sprinkled with dark hairs detached from the body of the 
female, giving the egg mass a somewhat dark appearance. 


PuaTE 169. 
Showing the somewhat aimless wandering of caterpillars when crossing a road. 


The first stage larve are pale in colour. Mature caterpillars (Plate 
170; figs. 8 and 4) are typically striped longitudinally in shades of green - 
and sometimes white. Caterpillars in about the third and fourth instar 
are mainly black. The older larve have a characteristic white V marking 
on the head. Smith recorded the caterpillars as pupating in the soil 
and sometimes under dung, but during the recent outbreak pupation 
appeared invariably to take place in the soil although search elsewhere 
was made. 


The adult of S. exempta (Plate 170, fig. 5) is a fairly typical 
Noetuid with forewings and thorax dark-brown, and paler hindwings. 
It can be recognised from the illustration without further description. 
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PLATE 170. 
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Smith found the developmental stages of S. mauritia to occupy the 
following periods, the work being carried out in North Queensland in 
February :—lHge, 7 days; larva—tIst stage, 2 days; 2nd stage, 4 days; 
3rd stage, 3 days; 4th stage, 1 day; oth stage, 3 days; total, 13 days. 
Pupa, 7 days. : a 

However, it was found in handling insects of the present outbreak 
that the pupal period was approximately ten days, a 50 per cent. increase 
that probably was due more to temperature differences caused by time 
of year and location, than to any slight specific differences. A total 
larval period of about three weeks was approximately correct for the 
present outbreak. : : 

Even with the earliest inquiries the caterpillars were then about 
one-third grown. This is understandable in that grass and fodder crops 
are not closely examined as are, for instance, vegetables and fruit. It 
was not until the mass effect of the injury had shown to a noticeable 
extent and awakened curiosity as to the cause that the caterpillars were 
discovered. It was not generally realised, or believed, that the insects 
had originated from eggs laid something over a fortnight earlier and 
that the caterpillars had been present for some time prior to detection. 
There was, however, no possibility of overlooking the work of the insects 
during the later portion of their larval life. Certain farmers in affected 
districts remembered that some three weeks prior to the first noted 
appearance of the caterpillars there had been a noticeable influx of 
brownish moths to lights at night. 


The caterpillars usually had spread out well when first seen. Where 
the growth was relatively short, young fodder crops and short grass, the 
caterpillars worked forward in a definite line. This line was frequently 
12 to 18 inches in width, and in length distances of 100 and 200 yards 
were measured on small farms. On more than one cattle area almost 
continuous lines extending a.mile or more were seen, these evidently 
representing the coalescence of many originally separate infestations as 
earlier described. his linking up of colonies was seen in progress 
from day to day on one property. The forward movement of a line was 
imperceptable during short periods, but in one case overnight the line 
advanced 20 feet over a long front on paspalum. Although there was a 
general forward movement and the line was maintained fairly continu- 
ously, numbers of stragglers yet remained in the rear and these were 
doubly important; firstly, because insects remained spread over the area 
in numbers sufficient to deal with any immediate grass regrowth; 
secondly, because of their relationship to certain control measures sug- 
gested or tried by farmers and others. The latter aspect will be touched. 
on again. In support of the first point, an average of ten caterpillars 
per square yard was found at a distance of several hundred yards behind 
the then front line, and these were seen to be nibbling’ the tiny green 
Shoots of otherwise brown grass. Further, while the caterpillars were 
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Puate 170. 

Spodoptera mauritia Boisd. 
Fig. 1.—Egg mass x 24 (after Smith). 
Fig. 2.—Egg, dorsal and lateral view x 25 (after Smith). 
Fig. 3.—Larva, dorsal view, natural size. 
Fig. 4.—Larva, lateral view, natural size. 
Fig. 6—Adult, natural size. 

Spodoptera exempta Walk. 
Fig. 5.—Adult, natural size. 
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Prate 171. a 
Small portion of dense swarm congregated at side of road preparatory to crossing. 
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present the pasture remained uniformly brown, but on one property on 

the day following the almost simultaneous disappearance of the cater- 

pillars underground for pupation, a green tint became noticeable over 

the area. 
Natural Control. 


Birds are very definitely great friends of man in the control of 
insect pests, but there are occasions when too much is expected of them. 
This was rather the case in the present outbreak. Ibis probably did 
the best work when flocks of them returned every day to the one 
locality and practically cleaned it up. Other birds—starlings, crows, 
magpies, peewits, and domestic poultry—fowls, ducks, and turkeys—did 
good work in that they killed Jarge numbers, but their efforts were too 
diffuse to be of any practical significance. While birds do invaluable’ 
work throughout every year in insect control and every effort should 
be made for their protection, it is not to be expected that they should 
be able to have any generally marked effect on a sudden widespread 
invasion of insects, even such edible and easily captured insects as 
caterpillars. : : 

. Towards the end of the epidemie generation of caterpillars certain 
insect parasites were seen to be active, in particular a small Braconid 
wasp, Apanteles sp. and a large Ichneumonid wasp, Jassopimpla 
semipulata Kirby. The cocoon masses of Apanteles were readily found, 
being usually attached to dry grass stalks. These were numerous 
throughout the infested areas of the Beaudesert, Boonah, Ipswich, and 
Moggill districts. The adults of Lissopimpla were seen working over 
the caterpillars, and also over the ground in which mature caterpillars 
had burrowed for pupation. A Tachinid fly was also recorded. No 
doubt other species were present also taking toll. : 


Climatie factors should also operate towards reducing the possi- 
bility of any immediate reattack as, with the fall of day and night 
temperatures, the rate of breeding will be greatly diminished. 


Artificial Control. 
Artificial control will be discussed under the headings (a) bran bait, — 
(b) sprays, (c) flame thrower, and (d) mechanical methods. 


Bran Bait: 

The standard recommendations for dealing with an army worm 
outbreak involve the use of a poison bait. The particular mixture recom- 
mended in this instance was prepared by thoroughly mixing while dry 
1 lb. Paris green with 25 Ib. bran. A quart of molasses was then 
dissolved in a little water and made up to 2 gallons by the addition of 
further water. That quantity of fluid was usually sufficient when mixed 
thoroughly into the bran and Paris green to produce a moist but loose 
and crumbly mash. Where molasses is plentiful the quantity may be 
increased to 4 gallon to some adyantage as the mixture appears then to 
remain moist for a longer period, thus increasing the period of attrac- 
tiveness. Almost invariably it is recommended that this bait be laid 
in the late afternoon, but on the larger holdings where infestation 
occurred this would not allow sufficient time for the completion of a 
reasonable proportion of the work before nightfall. Consequently it 
Was suggested that for any bait which had of necessity to be laid 
during the daytime or in dry weather the total fluid should be increased 
to 24 gallons per 25 lb. bran. 


oe A) 
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Where the caterpillars were advancing as earlier described, the 
method was to broadcast the bran bait by hand along the line so that 
of the 6 to 8 feet wide throw about one-half lay in front of the cater- 
pillars and the remainder over and behind the main line. Distributed 
as recommended the quantities given above were sufficient to bait a line 
approximately one-third of a mile long at a cost for materials of 
between 5s. and 6s. Naturally there needs to be some discretion as to 
quantities, increasing them where the caterpillars are numerous and 
possibly later rebaiting short strips where some may break through. 


Where soil conditions were suitable the drawing of a furrow a 
few feet in front of the line of caterpillars was recommended as an 
additional measure, the plough preferably to be returned over the 
original cut so that the final throw of soil was towards the caterpillars. 
The caterpillars thus needed to climb a vertical face in order to spread 
further and bran bait scattered thinly in the furrow was readily 
accessible to them. This method had particular application in pro- 
tecting cultivations but could be considered also on many pasture areas. 


The bait is definitely poisonous and was therefore handled with 
care, the mixing utensils and hands being thoroughly cleaned after: its 
preparation and application. So far as farm stock is concerned the bait 
cannot be guaranteed to be absolutely safe. At the same time any 
danger can only be regarded as very slight if the recommended thin 
seatter be applied. The following arguments support this attitude. 


1. The bait is applied thinly and it tends to trickle to ground level, 
out of reach of stock. oF 

2. Stock naturally do not frequent the areas rendered bare or 
occupied by the caterpillars but feed on the undamaged pasture. 


3. Although this and comparable baits have been rather extensively 
used in the past in Queensland, no cases of stock poisoning have been 


~ 


reported. As an added safeguard, however, stockowners may consider ; 


transferring stock to unbaited paddocks for a few days. 


The bait was demonstrated to be effective in stopping the advance 
of the caterpillars on normal pastures, among sorghum, and in thick 
nutgrass. In the pasture and among the nutgrass, portions of the lines 
were pegged and baited. In each case on the following and subsequent 
days the caterpillars on the contiguous unbaited sections had advanced 
normally, still in a clearly defined line, while on the baited strip the 
damage had ceased practically on the pegged line and there was a 
shading off of the damage, the ground being heavily sprinkled with 
dead and dying caterpillars with few survivors. In sorghum a fine 
result was seen following baiting on the part of the grower. The 
sorghum had been planted in drills 2 feet apart and there were 10 to 
11 acres 2 to 3 feet high, of which approximately 1 acre was destroyed 
before the farmer was aware of the attack. The bait was applied in a 
thin seatter on the ground between the drills. Pegs were inserted to 
mark the limit of the damage at the time of baiting, and some three 
days later it was found that the damage had not extended and few 
living caterpillars remained, dead caterpillars being numerous about 
the ground. ; 


In grass of somewhat tall or rank growth and in well-grown fodder 
crops sown broadeast, control was by no means good. Most of the bait 
trickled to ground level and the caterpillars were able to move from 
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plant to plant without approaching the bait. The only method of 
limiting the damage under such conditions was to mow or scythe a 
strip between the infested and undamaged portions, to rake the cut 
grass or fodder from that strip, and then preferably to draw one or 
two furrow lines. The bait broadcast over this cleared strip would be 
readily accessible to the caterpillars as they migrated. 


Sprays. 


There were a number of inquiries for a non-poisonous method of 
control so it was decided to try a spray consisting of a crude oil 
emulsion, The method of mixing was as follows, being the same as for 
kerosene emulsion, crude oil being substituted for the kerosene. Half a 
pound of hard soap was dissolved in a gallon of water by boiling, the 
container being then removed from the fire and 2 gallons of crude oil 
immediately added to it. The mixture was then stirred vigorously and 
churned by means of a spray pump for five to ten minutes. This stock 
solution, when properly emulsified, has much the appearance of strong 
milk coffee, and it was found that the emulsion held for a week or more. 
For use the stock solution was diluted one part of stock to seven parts 
of water. Mixed ready for use the spray fluid costs something less 
than. $d. per gallon. 


This spray gave the anticipated good results in that it killed a high 
percentage of the caterpillars receiving it. A number of sprayed 
caterpillars were enclosed for observation, and it was found that of 
260 individuals, 258 were dead and 2 alive at the end of eighteen hours. 
Unsprayed larve held under similar conditions all survived. The spray 
similarly gave a kill in rather persistent showery weather, but in this 
instance the result was not fully satisfactory, 


The spraying method is one that could be applied by the man 
with a small acreage who perhaps could work over and spray the whole 
of the infested area. The method would be invaluable also for dealing © 
with inéipient swarms before the infested area was extensive, and for 
use while awaiting supplies of baiting materials in the case of a wider 
infestation. It must be pointed out that all above-ground portions of 
plants with which the spray came in contact, were killed. These, how- 
ever, would be eaten down by the caterpillars in any case if no control 
measures were adopted. 1 


In the case of large swarms it is possible to apply any selected 
treatment only to the dense marginal strip of caterpillars. It was found, 
however, that if the “‘front line’’ were killed by spraying then by next 
- day those that had seemed mere stragglers had advanced and reformed 
a line and were working on as before, a line of dead, behind, indicating - 
where the spray was applied. It was thus shown that several repeat 
sprayings would be necessary in order to deal with a large swarm by 
marginal spraying. This was in distinct contrast to the almost complete 
stoppage imposed by broadcasting bran bait on the margins and thus 
providing a poisoned zone. 


Flame Thrower. 


This type of apparatus received much publicity for caterpillar 
control. It was possible to attend a demonstration and later several 
areas that had been treated were inspected. The results obtained with 
a flame thrower were disappointingly slow compared with the quite 
spectacular flame jet emitted by the apparatus. Caterpillars in -grass 


. 
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or herbage were somewhat protected by the moisture of the foliage and 
only by subjecting them to the fierce direct jet were they satisfactorily 
dealt with. On contact with the ground the flame spread out to quite a 
large tail, but this tended to rise and affected only those caterpillars 
that had climbed grass stalks and so on, becoming thus enveloped in the 
flame. It appeared that flaming would need as careful and slow work 
as the spraying above described. Even where quite extensive flaming 
had occurred it was noticeable that the advance of caterpillars had not. 
been checked even though large numbers of dead were present on the 
flamed areas, and in this respect also the flame thrower was comparable 
with the spray pump in its effects. Where, however, a farmer had a 
flame thrower available it would be capable of good work in dealing with 
incipient swarms. 


Mechanical Methods. 


Improvised mechanical methods, attempting to check the caterpillars 
were seen in many centres. These included the use of tennis court 
rollers, agricultural rollers, the dragging of weighted branches along 
the swarms, and running motor vehicles up and down the line. Even 
where good kills were obtained, in most cases the line was reformed by 
the congregating of stragglers, and extension of the damage proceeded 
as before. 


General Considerations and Conclusions. 


Tt will be realised that this epidemic occurred at an unfortunate 
time of year, so far as dairymen and cattlemen were concerned, in that 
young fodder crops planned for winter, and also a healthy cover of 
pasture, were destroyed with little prospect of satisfactory regrowth 
occurring prior to winter. In this connection it appears more than 
eyer desirable for stockowners, where possible, to make some provision 
for fodder conservation from year to year by stacks and ensilage in 
order to: meet such unpredictable periods of shortage as those: caused 
directly by the weather, such as rain shortage, or indirectly by climatic 
conditions and other factors favourable to an epidemic such as that 
recently experienced. Furtlier, in connection with insect pests of 
fodder plants, it would be wise planning where it is possible, to grow 
more than one type of fodder crop. For example, it was recently 
demonstrated that whereas the graminaceous plants were destroyed, 
lucerne was untouched. By haying areas of such different plant types 
available there would be a much greater safeguard against individual 
insect epidemics than exists when all the available cultivation is under _ 
the one crop. 


With regard to epidemic attacks of army worms the control measure 
that appears most practicable. is the use of the poison bran bait. It is 
cheap, easy to mix and apply, and tlie results have been satisfactory. 
‘Spraying with crude oil emulsion or other similar mixture, and the use 
of flame throwers may have their place as mentioned. It must be 
remembered that time is the really important factor, as each day’s 
delay means a greater amount of injury caused, and a wider area to be 
worked over in order to effect control. A man on a large holding may 
be depressed, feeling that the task of control is beyond him, but at least 
he should decide to protect his best areas, and probably the results 
obtained there will inspire a considerable extension of the original plans. 
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The Tobacco-growing Industry in the United 
States of America. 


By L. EF. MANDELSON, B.Se.Agr., Plant Pathologist. 


EP UBING the period 9th January to loth November, 1935, a tour was. 
~ made of the United States of America with the object of observing | 
various aspects of the tobacco industry in that country. The cost of 
the trip was met from Queensland’s share of the Federal Tobacco Vote. 
‘Several reports on general observations and on special subjects were 
submitted whilst overseas, and the object of this general report is to: 
co-ordinate and summarise the matter contained therein and to incor- 

porate where necessary fresh material in order to give a more complete 
account of the production of the various classes of American tobacco. 
An attempt has been made to describe the fiue-cured tobacco industry 
in some detail, since this class of tobacco is cultivated in Australia. 
Other tobaccos, such as fire-cured, air-cured, and cigar tobaccos, are much 
more briefly discussed. It is realised, however, that it is difficult to: 
both briefly and accurately discuss an industry as huge as that of tobacco: 
production in America, which involves numerous tobacco types with 
divers methods of handling, and many classes of soils and variations in 
cultural practices. Consequently the original reports are probably more: 
strictly accurate where specifie subjects are discussed in detail, but the 
present account may give a more complete picture of the tobacco industry 
as a whole. 


Prior to leaving Sydney the British Australian Tobacco Company’s: 
factories were inspected in Sydney. Subsequently cigarette factories 
were observed in North Carolina and cigar factories and packers’ ware- 
houses in Florida and Connecticut. Various stages in the cultivation 
of flue-cured tobacco were seen mainly in South Carolina, North Caro- 
lina, and Georgia. Other types were observed in Virginia, Florida, 
Tennessee, Kentucky, Maryland, Massachusetts, Connecticut, Pennsyl- 
vania, and Wisconsin, Some of the Southern States were visited two 
or three times in order to follow the progress of the crops. Tobacco 
sales and redrying plants were inspected. Inquiries into various phases 
of pathology, entomology, and plant nutrition were made at the United 
States Department of Agriculture at Washington, and at numerous 
Universities and Experiment Stations in the above-mentioned States, as. 
well as in others where tobacco was not of great economic importance. 
At all institutions visited the writer was given the utmost attention and 
courtesy. Helpful information, office facilities, and transport on many 
oceasions, were made available, and the success of the tour was largely 
due to the co-operation and kindness of the numerous research workers. 
and tobacco specialists met while engaged in this work. 


TOBACCO STATISTICS. 


In reviewing American tobacco statistics it appears that over a long 
period of years the production of some classes has increased tremend- 
ously, whereas others have lagged behind according to changes of fashion 
in tobacco consumption. Thus 141,200,000 Ib. of Kentucky and Ten- 
nessee fire-cured tobacco, which is used mainly for snuff and smoking 
mixtures, were produced in 1912, while in 1930 there were 134,800,000 
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lb. produced, although the figure for the previous year was 155,000,000 
‘Ib. Hence apparently the industry has not expanded appreciably during 
that period. On the other hand, there were 187,540,000 lb. of flue-cured 
tobacco produced in 1912, and 864,276,000 Ib. in 1980. Since the war 
the tendency has been for tobaccos used in cigarette manufacture, such 
as flue-cured and Burley, to increase greatly in production at the expense 
of other classes used for cigars, chewing, and snuff. Manufactured 
tobacco figures indicate that tobacco used for chewing, smoking, and 
‘snuff decreased from 435,000,000 lb. in 1912 to 372,000,000 Ib. in 1930, 
manufactured cigars from 8,099 million to 6,276 million for the same 
period, whereas the number of cigarettes manufactured increased from 
13,173 million to 123,810 million. Other factors, such as the advent: 
of ‘the cotton boll-w eevil, have no doubt had the effect of also increasing 
the area under tobacco. 

Production statisties from year to year show rather wide fluctua- 
tions. This is mainly due to the fact that there is ample suitable Jand 
available for the expansion of the tobacco growing area, and ednse- 
quently the area under crop had a tendency to fluctuate in direct 
proportion to the prevailing price paid. For example, 659,500 acres of 
flue-cured tobacco were planted in 1922 and sold at 27.2 cents per Ib. 
The previous year the price had been 21.9 cents.; consequently 804,800 
acres were planted in 1923 and the average price ‘dropped to 20.8 cents. 


Abnormal fluctuations in production and prices were very marked 
during the few years prior to 1934, and were apparently due to farmers 
planting increased acreages in an endeavour to meet their indebtedness 
during a period of depressed prices. Such action resulted only in an 
accumulation of surplus stocks. During the period 1927 to 1980 the 
average production of flue-cured tobacco was about 750 million lb. and 
sold for 18 to 20 cents. Subsequently production fluctuated with a crop 
of 850 million Ib. as its peak and with prices stead¥y dropping to 10 or 
11 cents per lb, A similar state of affairs obtained with the produc- 
tion of other classes of tobacco. However, in 1933 the Agricultural 
Adjustment Administration was formed with the object of adjusting 
production of agricultural crops in general, since prices for all farm 
products were then severely depressed, and restoring former purchasing 
power. During that season it arranged an agreement between tobacco 
producers and buyers whereby prices were materially improved, and 
subsequently it has restricted and controlled production. 


In 1935 the area planted was reduced to 85 per cent. of the normal 
or ‘‘base acreage,’’ in the case of flue-cured tobacco, to 60 per cent. for 
Burley tobacco, and to 80 per cent. for both fire-cured and dark air- 
cured tobaccos. In consequence the prices obtained were considered 
generally satisfactory. It is considered that it costs about 16 cents to 
produce 1 lb. of flue-cured tobacco leaf and that the parity market price 
is about 20 cents. At present flue-cured tobacco is selling at about 25 
cents per lb. 

Table I. on American Tobacco Statistics gives data on the produc- 
tion of various classes of tobacco in 1933, and indicates the acreage and 
relative importance of various classes of tobacco and tobaceo belts. it 
will be noted that more than half the total acreage in the United States 
is fue-cured, and that the average yield for that class in 1933 was 778 Ib. 
per acre. Burley tobacco comes next in importance. During that year 
about 1,400 million Ib. of tobacco of all classes were produced in Bas 
United: States on approximately 1,754,000 acres, 


* 
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The proportion of the tobacco crop which was grown in 1930 in 
the various States is given by Hayes and Lein in ‘‘Tobaceo Growing in 
Minnesota,’’ as follows:—North Carolina, 35-8 per cent.; Kentucky, 
22-8 per cent.; Virginia, 6-9 per cent.; Tennessee, 7-7 per cent.; South 
Carolina, 6-0 per cent.; Georgia, 6.4 per cent.; Pennsylvania, 2-4 per 
cent.; Wisconsin, 3-2 per cent.; Ohio, 2-8 per cent.; Connecticut, 2-0 per 
cent.; Massachusetts, 0-7 per cent.; New York, 0-05 per cent.; Minne- 
sota, 0-2 per cent, These figures refer to all types of tobacco and. it 
should be noted that while some States produce only one class of tobacco 
others produce several. The tobacco crop in the United States in 1930 
was worth 211,102,000 dollars. 


TABLE I. 


Untrep Strares Tosacco Statistics. 


Preliminary Figures for 1933 extracted from the 1934 “ Year Book of Agriculture”’ 
of the United States Department of Agriculture. 


Class and Type. Acreage Harvested. Yield per Acre. Production. 
Flue-cured— : - Acres. Lb. 1,000 Ib. 
Old Belt .. P50 .. | 316,100 699 221,029 
Eastern North Carolina Belt.| 357,000 790 282,030 
South Carolina Belt .. | 167,200 860 143,775 
Georgia-Florida Belt “i 70,800 871 61,654 
Total Fs a3; 911,100 778 708,488 
Fire-cured—Total .. ne 174,000 796 138,455 
Air-cured (light) : 
Burley 36 ron .. | 515,400 808 416,252 
Southern Maryland Ag 32,200 550 17,710 
Total mY A 547,600 792 433,962 
Air-cured (dark)—Total ae 53,100 787 _ 41,801 
Cigar Filler—Total .. nt 37,100 944 35,010 
Cigar Wrapper—Total i 6,000 1,026 6,153 
Cigar Binder—Total Bre 24,300 1,316 31,989 
Miscellaneous Types—Total : 500 636 318 
United States .. 4 1,753,700 796°1 1,396,174 


WHERE TOBACCO IS GROWN. 


Tobacco is grown mainly in the south-eastern portion of the United 
States, but certain types are also grown in various Hastern States and 
as far west as Wisconsin and Minnesota. 


Flue-cured tobacco is grown in northern and eastern North. Caro- 
lina, eastern South Carolina, southern Virginia, southern Georgia, and 
to some extent in northern Florida. Dark fire-cured is grown in western 
Kentucky and Tennessee and also in central Virginia. Dark air-cured 
types are produced in southern and western Kentucky, horthern Ten- 
nessee, southern Virginia, and in southern Indiana. Perique tobacco, 
which is a unique type of little importance, is air-cured and is grown in 
a restricted area in Louisiana. Of the light air-cured types, Maryland 
tobacco is grown in southern Maryland, and Burley tobacco in north- 
central Kentucky, eastern Tennessee, southern Ohio, south-western 
West Virginia, and south-eastern Indiana. Cigar wrapper tobaccos are 
“produced in the Connecticut Valley of New England, and in northern 
Florida. Cigar binder tobacco is grown mainly in Wisconsin and in 
Portions of Pennsylvania, New York, and Minnesota Pennsylvania and 
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certain sections of Ohio and New York produce most of the cigar filler 
tobacco. A limited amount is also grown in northern Florida and in 
Georgia. 


THE AMERICAN TOBACCO SEASON. 


Since the United States lies in the Northern Hemisphere, the inci- 
dence of the various seasons is reversed in respect to Australia. With 
the approach of spring, warm weather gradually progresses from south 
to north and tobacco planting consequently progresses in a similar 
fashion. 

The seed ig sown in the winter, during January or February in the 
Southern States, and the seedlings are pulled about three months later. 
With fiue-cured tobacco the planting season commences in Florida and 
Georgia and extends from the third week in March to the 20th April. 
South Carolina and the New Belt of North Carolina plant during April 
until 5th May in the more northern sections, and the Old Belt of North 
Carolina during May and until the 10th June in the north-western 
areas. In Virginia plants are set from 12th May to the 1st June. The 
crops are harvested two to three months subsequent to the time of 
setting plants in the field. 


Cigar tobacco is planted in Florida about the same time as the flue- 
cured tobacco. It has been found that if planted late, such as subse- 
quent to mid April, nematode damage is considerably accentuated. The 
crop matures in about two months. Cigar filler and binder tobaccos are 
set out from the latter part of May to mid June in Pennsylvania, and 
are harvested in September. The season is somewhat similar in the more 
northern districts. 


The Burley and Maryland’ tobaccos are set out in May or early 
June and are harvested in August and September. 


The preciseness with which tobacco is set out at a definite time for 
specific districts is remarkable, This is partly due to the severity of 
the winter, which naturally determines how soon, plants will be large 
enough for transplanting, and also to the long experience of most 

growers. The time of planting within narrow limits markedly influences 
the subsequent growth of plants in the field and the quality of the leaf 
produced. 


CLASSES AND TYPES OF TOBACCO. 


The characteristics of tobacco are more influenced by environment 
than those of most other agricultural crops. Since it is grown from the 
Canadian border to Florida on various types of soil and under different 
climatic conditions, tobacco naturally varies very considerably in charac- 
teristics. Other factors influencing its characteristics are differences in 
varieties of seed grown, the result of selection or introductions for specific 
purposes, and different methods of handling the crop. These variations 
are responsible for its division into a wide range of types. Altogether 
twenty-five distinct types of tobacco are recognised in the official classi- 
fication of the United States Department of Agriculture. Manufacturers 
through long experience know the characteristics of tobacco peculiar to 
certain districts, and hence buy with complete confidence from specific 
districts for their various leaf requirements. In short, the tobacco 
industry in the United States is extremely specialised, and frequently ~ 
quite small areas, such as Maryland, may produce a type’ of tobacco 
which is unique and peculiar to that area. 
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Tobacco is officially classified into six classes. They are (1) Flue- 
cured; (2) dark fire-cured; (8a) light air-cured; (3b) dark air-cured; 
(4) cigar binder; (5) cigar filler; and (6) cigar wrapper. They are 
further subdivided into many types such as Burley, various cigar and 
flue-cured types, One Sucker, Maryland, &¢., according to their dis- 
tinctive characteristics, and the districts where they are grown, Each 
type is given a distinctive number—e.g., U.S. Type 5, U.S. Type 12. 


Various classes of tobacco are purchased for specific purposes. Flue- 
eured and Burley (light air-cured) tobaccos are used in the 
manufacture of cigarettes, smoking mixtures, and chewing tobacco. 
Fire-cured tobaceo is used for snuff, smoking mixtures, and certain 
classes of cigars. Dark air-cured is used in chewing tobaccos and smok- 
ing mixtures. As indicated by their names, the various cigar classes are 
used in’ the manufacture of the filler, binder, or wrapper portions of 
cigars. Scrap cigar leaf is used for chewing. Certain grades of Mary- 
land are used for cigarette manufacture and about 40 per cent. of this 
type is exported to Europe. 


TOBACCO FARMS. 


The size of farms, methods employed, and the crops grown on tobacco 
farms vary considerably in individual districts, and more so between 
one section of the country and another where different types of tobacco 
are grown. Consequently it is difficult to summarise briefly the position 
and give an accurate picture of the situation. 


In the Southern States mules are used entirely in place of horses 
for farm work although they are relatively expensive. It is said that 
they stand the hot weather better than horses, do well on poor feed, and 
require less to keep in good condition. They are particularly well 
adapted for row cultivated crops, such as tobacco, cotton, and corn, as 
they have small feet and do not take fright easily and consequently are 
not so apt to damage the crop. Furthermore, they are more easily 
handled and so better adapted: for negro labour. Mules are mostly bred 
on the rich grass country of Kentucky and Tennessee and are sent from 
there to the other tobacco-growing States. Horses are used in Mary- 
land and in the more northern States where tobacco is grown. 


Most of the manual work is done by negros in the south. Women 
and children assist with’ some work, such as plant-setting, harvesting, 
and grading. Rates of wages vary somewhat and have been reduced 
considerably since the depression. At the Oxford Experiment Station 
adults were being paid from 12 to 15 cents per hour and children about 
5 cents per hour, As a general rule coloured labour was worth about 
75 cents a day with keep. For special work a dollar a day or $25 a 
month might be paid. At the present rate of exchange a dollar or 100 
cents is worth about 5s. ae 


Tn the fiue-cured districts much of the tobacco is produced on a 
“‘share cropping’’ system, some on relatively small individual farms 
and a little on large estates. These three methods were observed in 
South Carolina and for conciseness actual cases will be discussed. 


One landlord with 400 acres indicated that he had half a dozen 
tenant farmers on the property, some of whom were negros and others 
were white. Usually the landlord would supply the land, fertilizer, and — 
rations, and would halve the returns from the cash crops. Incidentally 
since corn is not considered a cash crop, tenants endeavour to get as 
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much land as possible for corn. In other cases the land would be merely 
rented to the tenant for cash. At the present time rentals are about 
six dollars per acre, but in the past they have been as high as twenty 
dollars. The capacity of a farm is usually referred to in terms of so 
many ploughs, horses, or mules, all of which are synonymous terms. 
Some tenant farms would be ‘‘one-horse farms’’ and others ‘‘two-horse 
farms.’’ <A typical ‘‘one-horse farm’’ would comprise about 20 or 80 
acres and would have about 5 acres under tobacco, 12 acres under cotton, 
3 acres of oats, and 8 to 10 acres of corn. There would also be a garden 
plot and some cows and pigs. <A ‘‘two-horse farm’’ would, of course, 
be about twice that size. 


The small privately-owned farm is well exemplified in Horry County. 
This county incidentally is the most important for tobacco production 
_ in that State and sells about 24,000,000 lb. annually. The growers are 
a distinct type of intelligent farmers who specialise in intensive tobacco 
production. Unlike other counties very little cotton is grown in this 
section, and tobacco is practically the only. cash crop. The farms are 
relatively small with about 8 or 10 acres planted to tobacco. Most of 
the work is done by the farmers’ families in contrast with other sec- 
tions which depend largely on negro labour. Farms similar to those of 
this county are also found to some extent scattered throughout other 
tobacco-growing areas. : 


Tobacco is also grown on large farms or plantations. One which 
was inspected had 60 acres of tobacco planted. The negro labourers 
were paid wages and given homes and fuel on the plantation. The men 
were given from 50 cents to a dollar a day according to the work and 
their ability, and women about 50 cents a day. They usually worked 
for five and a-half days in the week. In good seasons a bonus of 10 
per cent. or 20 per cent. was also given. On other plantations conditions 
would possibly not be so generous. The management of this property 
Was exceptionally good and the value of efficient cultural methods was 
appreciated. 


In North Carolina a ‘‘one-horse farm’’ was considered to consist 
of about 5 acres of tobacco, 5 to 10 acres of cotton, and 4 or 5 acres of 
corn under cultivation. In the eastern portion of the State ‘‘three-horse 
farms’’ were the general rule, whereas ‘‘two-horse farms’’ were more 
common in the western part of North Carolina. In the latter case there 
would be rarely any cotton grown. About 30 per cent. of the farm 
would be cultivated and this would consist of some 8 or 10 acres of 
tobacco, the same amount of corn, and usually some wheat. 


Tobacco farms in Georgia are very similar to those of South Caro- 
lina. Tenant farms are mostly of the ‘‘one-horse’’ type, and share- 
eroppers would plant from 2 to 7 acres of tobacco. 


In Virginia tobacco is practically the only cash crop. Properties 
would vary from 100 to 700 acres and would generally be divided up 
into ‘‘two-horse’’ tenant farms. There is considerable variation in the 
size of tobacco crops, which would be anything from 1 to 15 acres in 
area. 

In Tennessee, where Burley tobacco is extensively grown, tobacco is 
also the main cash crop. Usually 1 or 2 acres would be under tobacco 
and in rare cases it might be as much as 15 acres. A typical farm would 
possibly contain 2 acres of tobacco, 20 acres of corn, 10 acres of wheat, 
25 acres of pastures, and 15 acres for hay, which might be of cowpeas, 
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clover, or lespedeza. There would also be four or five cows and some pigs - 
and poultry. : 

Cigar binder tobacco in Wisconsin is usually grown as a side line 
» on small dairy farms. Individual areas under tobacco would vary from 
2 to 20 acres. 

In Pennsylvania cigar filler and cigar binder tobaccos are grown 
in association with a steer-fattening industry and to some extent dairy- 
ing. Generally a rotational plan which might involve wheat, clover, 
lucerne, corn, or pastures is practised with the cultivation of cigar filler 
tobacco, whereas cigar binder tobacco is usually grown on the same land 
continuously. 'This type of farming is intensive. Hay, corn, and straw 
are fed to the cattle and the fertility of the soil is maintained with heavy 
applications of manure. 3 

Shade grown cigar wrapper tobacco is produced in Florida and in 
the Connecticut Valley, and is mainly in the hands of large companies. 
The American-Sumatrin Company alone. plants more than half of the 
total acreage under this tobacco type in Florida. This type of farm- 
ing is naturally very specialised and very extensive. Seed-beds for 
such plantations are at times acres in extent. 


FLUE-CURED TOBACCO. 


Flue-cured tobacco represents more than half the total acreage 
under tobacco in the United States and is the most important class 
grown. The production of modern flue-cured tobacco gradually evolved 
from the type of tobacco culture practised by the early Virginian 
colonists. Eventually tobacco growing spread westward onto lighter 
sandy soils and the method of curing was modified. Virginian tobacco 
was at first cured over open wooden fires which were later superseded 
by charcoal fires. It was not until about the time of the Civil War that 
pipes or flues were used as a means of heating the barns. They were 
at first made of rock and ran straight through the curing barn. Later 
sheet iron and a more elaborate plan of flues was introduced. The 
first tobacco cured in this fashion was grown in the Granville and Cas- 
well counties of North Carolina about 1867 to 1869, and the method 
was generally adopted shortly afterwards. Consequently Virginian 
tobacco, which is now a trade name to describe this class irrespective of 
where it is grown, became milder and lighter in colour and lost the 
smoky flavour characteristic of the early colonial tobacco. The demand 
for a light type of tobacco was at first the result of an expansion of the 
chewing tobacco trade. This demand was greatly intensified with the 
development of the cigarette industry. 


There was a rapid development in the production -of fiue-cured 
tobacco from about. 1890, and its cultivation spread into eastern North 
Carolina and into South Carolina. More recently the flue-cured belt 
has been extended in to Georgia and northern Florida. Production 
increased greatly subsequent to the war and in 1930 there were 
864,276,000 lb. of this type produced, and over 1,000,000 acres under 
crop. During the past few years, in an effort to increase crop values, 
production has been reduced and controlled by the Agricultural 
Adjustment Administration, and in 1933 about 700,000,000 lb. were 
produced. 

Bright flue-cured tobacco is used largely in the manufacture of 
cigarettes, smoking and plug tobacco. Its quality and characteristics 
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are influenced by climatic conditions and the soil on which it is grown. 
Consequently fiue-cured tobacco is divided into several types by the 
United States Department of Agriculture. U.S. Type 11 is produced 
in the Old Belt, which is the hilly Piedmont section of Virginia and 
western North Carolina. Three other types are grown in the New Belt, 
which embraces the sandy flat area known as the Coastal Plain, Of 
these U.S. Type 12 is produced mainly in eastern North Carolina, U.S. 
Type 13 is produced in eastern South Carolina, and finally U.S. Type 
14 is grown in southern Georgia and northern Florida. Generally speak- 
ing, the leaf of the Old Belt is of poorer colour than that of the New 
Belt, but has better aroma, body, and texture. 


The production of bright flue-cured tobacco in the United States 
may be approximately represented as being produced by the various 
States as follows:—North Carolina 71 per cent., Virginia 10 per cent., 
South Carolina 10 per cent., Georgia 8 per cent., and Florida 1 per cent. 
The further production of this crop in America is only limited by its 
market value, and if the demand arose, a tremendous area of suitable 
country there could be used for tobacco culture. It is interesting to 
note that at a conference of tobacco specialists held in Virginia last year 
it was estimated that production could be increased in various States 
if desired, by approximately the following amounts:—North Carolina 
70 per cent., Virginia 85 per cent., Georgia 85 per cent., and South 
Carolina 90 per cent., and that ‘‘States now producing no bright 
tobacco could grow an amount equal to the present world consumption.’’ 


FLUE-CURED TOBACCO SOILS. 


The soils used for the production of flue-cured tobacco may be 
roughly divided into two groups—namely those of the Old Belt or Pied- 
mont, and the New Belt or Coastal Plain respectively. The former are 
predominantly loams and sandy loam soils derived from the underlying 
granite, gneiss, and slate, &e., and usually havea heavy clay subsoil. 
‘The latter group are sedimentary soils of marine origin and are more 
sandy and gravelly. Typical tobacco soils have been described (U.S.D.A. 
Farmers’ Bulletin No. 571) as being ‘‘light sands and sandy loams with 
yellow or red sandy and sandy loam subsoils containing relatively small 
proportions of clay, except in the Piedmont region, where the subsoil 
is distinctly clayey.’’ Furthermore, these soils are generally of low 
fertility. . 

In the Old Belt tobacco is actually grown on a tremendous variation 
of soil types although some are not very desirable. In North Carolina 
there are thirty-six soils officially listed as more or less suitable for 
tobacco production, In a relatively small area many distinct types may 
be readily observed, the surface of which varies from sand to pipe clay 
and the colour from white to various shades of black or red. Since 
tobacco’ can apparently be grown profitably in some cases on such a 
remarkable variation of soil types, it would appear that possibly soil 
type alone is not such an important factor as might be assumed contri- 
buting to the outstanding qualities of American tobacco. 


In the New Belt there is not the same degree of variation in tobacco 
soils. They are mostly light sandy loams varying in depth from about 
16 inches to several feet. One of the most desirable types is a fine soft 

sandy loam, grey on the surface with a bright yellow subsoil. The 
underlying subsoil, which is found at 18 inches to 3 feet, is a bright 
yellow sandy clay with a rather crumbly texture. Good tobacco soils 
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should be well drained but they all have a definite clay subsoil. Deep 
sands are not desirabe as they do not adequately retain moisture, and 
the nitrogenous portion of the soil solution, particularly, is apt to be 
leached out. Such goils can only be expected to give satisfactory results 
in ideal seasons. Depth and physical characteristics are considered of 
much greater importance for tobacco culture than the chemial analysis 
of soils. 

Soils in the United States have been extensively surveyed and 
specific types have been given distinctive names. It is considered that 
the best soils for bright tobacco in the various States, listed in order of 
preference, are as follows :— 

North Carolina—Piedmont Area: (1) Granville; (2) Durham; 
(38) Appling; (4) Cecil sandy loam. Coastal Plain Area: 
(1) Norfolk, (2) Marlboro. 
Virginia:—(1) Granville; (2) Durham; (8) Norfolk; (4) 
- Appling; (5) Cecil sandy loam. 
Georgia :—(1) Norfolk loamy sand; (2) Tifton, light phase. 
South Carolina:—(1) Marlboro; (2) Portsmouth; (3) Dunbar; 
(4) Norfolk. 


The mechanical and chemical characteristics of some typical North 
Carolina tobacco soils are indicated in Tables II. and III. This data 
ig from ‘‘The Bulletin’’ of the North Carolina Department of Agricul- 
ture of January, 1933. : 

TABLE II. 


AVERAGE MrcHANICAL ANALYSES OF THE SuRFACE Som oF TyPrcaAL FLUE-CURED 
Tosacco SoIts. 


Soil Series and Type. | gFing | Coarse | Medium ‘ring Sand.) Very Fine] silt, | Clay. 
t % % % % % % % 

Granville coarse 

sandy loam 15:3 23:9 7 10-4 14:3 8-1 19-2 8-0 
Durham coarse : 

sandy loam .. 12:9 18-1 12-4 23-2 8-2 19-2 5:8 
Cecil sandy loam 5:3 16:7 10-2 24-2 11-2 23-6 8-5 
Norfolk sandy loam 2:5 17-3 15-4 19:0 6:3 29-5 9-8 


TABLE III. 
AVERAGE oF Tota Prant Foop ConstrruENts PER ACRE FOR 6% INCHES OF 
Surrace Som or THe Four Mason Bricur Tosacco Som SERIES. 


Soil Series. Nitrogen. P205. Ke Si at CaO. MgO. 

Lb. Lb. Lb. Lb. Lb. 
Granville .. me we 625 899 15,499 |° 2,444 6,558 
Durham .. or or 635 802 13,281 7,706 1,618 
Cecil sandy loam .. 3s 770 546 45,036 3,100 5,459 
Norfolk .. ee ae 618 529 7,717 5,317 1,800 


Most tobacco soils have an acid reaction, and those with a range of 
pH 5.00 to 5-25 are recommended for tobacco culture. Excellent crops 
have been observed growing on soils with a reaction as low as pH 3-96. 

The Coastai Plain, on which the greatest part of the flue-cured 
tobacco is grown, is mostly very flat low-lying country. Numerous and 
extensive swamps are typical of this portion of the United States. 
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Consequently, drainage is an important factor in tobacco growing in 
this area. Open drainage ditches from 3 to 6 feet deep are frequently 
constructed around the boundaries of fields for this purpose (Plate 172). 
Care has to be taken not to have them too deep as there is the danger 
of unduly lowering the water table. 


Puate 172. 
OpEN Drainage DIrcues. : 
A drainage ditch running across a newly planted field of tobacco in South 


Carolina. Another drain borders the road, which passes over the bridge in the 
middle foreground. 


CLIMATIC CONDITIONS IN THE FLUE-CURED BELT. 


Climatic conditions have a considerable influence on the quality of 
tobacco irrespective of the nature of the soil on which it is grown. As 
a broad generalisation it would seem that about 4 to 6 inches of rain 
each month during the growing season is desirable. Heavy rain may be 
very detrimental particularly towards the end of the season, and best 
results are obtained when it is distributed in showers of about half an 
inch. For regular and vigorous growth warm weather day and night, 
with a range of about 65°F. to 90°F., is necessary when the plants are 
in the field. 

Table IV. gives climatic data for four representative counties in 
the flue-cured belt. Horry County is near the coast and has a some- 
what higher rainfall than most sections of the tobacco-growing area, but 
it is the most important county in South Carolina for tobacco. Florence 
County is fairly typical of the rest of the State, and Lenoir County is 
also on the Coastal Plain and represents the New Belt of North Caro- 
lina. It will be noted that these three counties have a first peak of 
monthly rainfall in February and a second and major peak in July 
and August. Durham County is representative of the Old Belt. It has 
a somewhat lower rainfall with a single peak in August, and’ the 
temperatures are lower than the more southern and eastern counties. 
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It will be observed that the rainfall is well distributed throughout 
the year, which incidentally lessens the difficulty of growing winter 
crops for rotational purposes. Winter temperatures however are low, 
the lowest average monthly minimum for the areas under discussion 
being Durham with 28-8°I'. for January. This is advantageous with 
tobacco culture since it effectively prevents the growing of the crop 
out of season and tends to control pests and diseases. The higher'rain- 
fall in the summer months is more or less offset by the greater plant 
transpiration during the higher temperatures at that season of the year, 
and consequently the ‘‘precipitation efficiency’’ is much the same 
throughout the year. 


The tobacco season extends approximately between April and 
_ August on the Coastal Plain and about a month later on the Piedmont, 
and is shown by heavy lines in the table. It will be noted that the 
rainfall is about 4 inches a month with high average temperatures. 
Actually the climate is very oppressive during the summer owing to the 
high relative humidity and warm nights. 


For comparison, meteorological data is given for some Queensland 
tobacco areas. (Table V.) In some cases temperature records are not 
available. Those for Goondiwindi are given as being more or less repre- 
sentative of the south-western portion of the State. It will be noted 
in contrast to the United States that there is a very definite dry season 
during the winter which becomes more pronounced on progressing from 
south to north. It is most marked at Mareeba, where each of six months 
in the year has an average of less than an inch of precipitation. Conse- 
quently the average annual rainfall is apt to be misleading. The tobacco 
growing season in Queensland is not, as yet, very well defined, but for 
comparative purposes is taken as approximately the five months subse- 
quent to the commencement of the wet season in December. Obviously 
from the table it can be noted that in most cases the average monthly 
rainfall is much greater in Queensland than in the United States during 
the growing season. These high rainfalls would be considered excessive 
under American conditions. The opinion was expressed in the United 
States that the 1929 season was excessively wet at Oxford, North Caro- 
lina, and the tobacco suffered in consequence. The actual registrations 
for that season were as follows:—May 4-54 inches, June 5-64 inches, 
July 6-58 inches, August 7-98 inches, September 2-58 inches. The average 
monthly rainfall recorded for most of the Queensland areas during the 
growing season are higher than these figures. 


In analysing meteorological data it must be borne in mind, however, 
that average figures are frequently misleading since they do not give a 
picture of the fluctuations which occur in practice. Variations in soil 
type and drainage must also be considered. American tobacco areas 
probably differ most from those in Australia in having greater regu- 
larity of both temperature and precipitation and less rainfall during 
the growing period. In a recent publication from the Duke University 
(‘Flue-cured Tobaceo—Factors Determining Type and Seasonal Differ- 
ences,’’ by F. R. Darkis, L. F. Dixon, and P. M. Gross), analyses of 
tobacco leaf have been well correlated with climatic data to illustrate the 
effect of rainfall on tobacco quality and leaf character. It is claimed that 
excess rainfall results in thin, light-bodied leaf, with increased carbo- 
hydrate and lowered nicotine, petroleum ether extract, and total nitrogen 
determinations. Deficient rainfall on the other hand gives a thick, hard, 
gummy, dark coloured tobacco, which on analysis is found to have a 
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decreased sugar content, and an increase in nicotine, petroleum ether 
extract, total nitrogen, and a greater percentage of total soluble nitrogen. 
‘When heavy rain occurs after a dry period tobacco makes second growth 
‘which is apt to be poor in texture, colour, and smoking quality. The 
analysis of such tobacco is rather similar to that of tobacco grown under | 
deficient rainfall conditions except that there is a greatly increased 
amount of amino nitrogen, which is indicative of immaturity. 


In reviewing the analyses of typical tobacco from various parts of 
the fiue-cured belt the same general correlation between rainfall and 
quality are observable, and chemical composition associated with leaf 
character, as discussed above, also obtains. For instance, on the Coastal 
Plain where the rainfall is relatively high, the tobacco tends to be light 
bodied, thin, and with a very yellow colour. Conversely, on the Pied- 
mont with less rainfall, the tobacco is thicker, gummier, heavier bodied, 
darker coloured, and is more aromatic with fuller smoking quality. On 
analysis the leaf of the latter is found to contain more total and soluble 
nitrogen, non-volatile acids, nicotine and petroleum ether extract, and 
less sugar content than leaf from the Coastal Plain. 


ROTATIONS. 

Throughout the Coastal Plain section the most general practice is 
to either grow tobacco continuously on the same land or else to alternate 
cotton with tobacco culture. In the hilly Piedmont section, however, 
the danger of losses through erosion necessitates the use of at least a 
cover crop during the winter. In other sections the presence of soil- 
borne diseases also makes the practice of crop rotation a necessity. 
Rotations, however, are also adopted by the more progressive farmers 
with the object of improving quality and increasing returns. 


The best quality tobacco leaf is produced on virgin land or on land 
which has been ‘‘rested’’ or permitted to grow weeds for one or two 
years. The fact that no cultivated crop gives such satisfactory results 
as a weed fallow in rotation with tobacco has lead to an intensive investi- 
gation (Plate 173) as to the effect of certain weeds on the subsequent 
growth of tobacco. Already it has been demonstrated that certain 
specifie weeds, such as horseweed (Hrigeron Canadensis) and ragweed 
(Ambrosia artemisiifolia), are much more satisfactory than others to 
precede tobacco, and that some, such as lamb’s quarter (Chenopodium 
album), known also as fat-hen in Australia, are detrimental (Plate 174). 


The practical value of a weed fallow is being appreciated in the 
United States and is being generally applied by the most progressive 
farmers. Some of the best-quality leaf is now being produced after 
weeds (Plate 175). “Lee a i 

In portions of the Old Belt, the presence of Granville Wilt, a serious 
soil-borne disease, makes a continuous tobacco culture, or the use of a 
weed rotation, impossible, since certain weeds are also host plants of 
this disease. In such areas long rotations are recommended, making 
use of such plants as grains, clovers, cowpeas, and soy beans, which are 
apparently immune to it. 

Probably the most usual practice in the Old Belt is to grow a grain 


erop, such as wheat or rye, after tobacco (Plate 176). At times red top 
grass (Agrostis alba) is sown with the grain. The grain is harvested 
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se 
PLATE 173, 
WEED RoraTIoN EXPERIMENTS. 


A crop of horseweed (EHrigeron Canadensis) in a tobacco rotation experimental 
plot at the Pittsylvania Experimental Station, Virginia. 


Puare 174. 
Tur Errect oF WEEDS ON THE SUBSEQUENT GROWTH OF TOBACCO. 


Young tobacco growing after pure cultures of weeds at the Pee Dee Experi- 
ment Station, South Carolina. The poor stand of tobacco in the foreground was 
planted after lambs-quarter (Chenopodium album). The _ plot to the right was 
planted after ragweed (Ambrosia artemistifolia) the previous season. ~ 
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PLATE 175. 
, THE PRACTICAL APPLICATION OF WEED F'ALLoW. 
A tobacco field which has been ‘‘rested’’? for a season in order to grow a crop 


of horse-weed (Erigeron Canadensis). The most successful farmers find a weed 
rotation prior to a tobacco crop a profitable procedure. 


PLATE 176. _ 
HARVESTING A WHEAT CROP IN THE FLUE-CURED BELT. 


Wheat being grown as a rotational crop for tobacco. 
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, PLATE 177. 
TosBacco RoraTioN HXPERIMENTS. 
Tobacco rotation plots at the Coastal Plain Experiment Station, Georgia. On 
I p , g 


the right a four-year rotation where tobacco was grown after cotton, corn, and 
velvet beans, and Spanish peanuts. On left tobacco after a crop of mixed weeds. 


PLATE 178. 
TOBACCO AFTER CROTALARIA. 


Plot on left shows tobacco grown continuously on the same land. That on the 
right illustrates the increased growth of tobacco following oats and Crotalaria. 
Nematodes were not as severe as usual in 1935. In a more normal season the 
contrast possibly would have been greater. et . 
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in the spring and the grass ploughed under the following autumn or 
early winter, or the land may be left in sod for a couple of years, par- 
ticularly where wilt is a problem. Numerous rotations are advocated 
for this area, but since the land should not be in too rich a condition 
for tobacco, one underlying principle is that where a legume is used 
it should follow the tobacco crop and not precede it. 


Loss through nematode infestation is becoming an increasingly 
serious problem on the light soils of the Coastal Plain. Consequently 
efforts are being made, particularly in Georgia, to control this pest by 
crop rotation. Possibly the best results are being obtained at the Coastal! 
Plain Experiment Station with a four-year rotation which includes 
cotton, corn interplanted with velvet beans, Spanish peanuts, and 
tobacco (Plate 177). 


The best quality tobacco is apparently obtained in these experiments 
where the land is used for oats followed by weeds during the two seasons 
preceding tobacco. However, the most promising results in nematode 
control were obtained by maintaining a bare fallow for two years pre- 
ceding tobacco. Another very satisfactory rotation consists of following 
peanuts by oats. Weeds are permitted to follow the oats through the 
succeeding summer and are turned under in the autumn to be followed 
by tobacco in the spring. It was only at this experiment station that 
Crotalarias were observed in tobacco rotational experiments. Crotalaria 
retusa is being found more satisfactory than C. spectabilis, since the 
latter usually makes too rank a growth. Satisfactory growth and good- 
quality leaf has been produced after Crotalaria and after Crotalaria and 
oats (Plate 178). Rotations for the control of nematodes are further 
discussed under the ‘‘Root-Knot”’ section of this report. 


SEED BEDS. 

In the flue-cured tobacco areas seed beds are generally roughly 
square-shaped structures. They vary considerably in area and may be 
quite extensive. Frequently each side is about 40 or 50 feet long. The 
soil is rarely sterilised. The usual practice is to cut out a space in the 
woods (Plate 179) each year for a seed-bed site and so tend to obviate 
weed growth and trouble from disease. Where old beds are used they 
may be burnt over prior to seeding. The beds are covered with cheese 
cloth supported by wires attached to logs, which form the borders of 
the beds, or at times by bent twigs dug into the bed. 


Where there is danger of frost injury straw is frequently piled 
over the beds in cold weather and breakwinds may be constructed. A 
ditch is usually dug around the beds to permit drainage (Plate 180). 


Mixed fertilizers are frequently applied in relatively large quanti- 
ties. Consequently chlorine damage to the young plants is not rare. 
It is now officially recommended in the United States that such fertilizers 
should be practically free of chlorides and contain 8 per cent. phosphoric 
acid, 4 per cent. nitrogen, and 3 per cent. potash. Fertilizers are applied 
at the rate of about 2 or 3 Ib. per square yard of bed. 


Seed may be mixed thoroughly with wood ashes, cotton seed meal, 
fertilizer or soil, and carefully applied in two or four directions over 
the bed and then firmed into the soil. The rate of seeding is about 
4 0z. to 4 oz. of seed for each 100 square yards of bed. : 
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Puave 179, 
SEED Brps. 


A tobacco seed-bed in the woods in South Carolina with the ‘‘canvas’’ or cheese 
cloth covering in place, 


Puare 180. y 
Topacco SEED BEps. 


A seed-bed in Georgia with the cheese cloth covering removed, showing pegs 
4nd wires for the support of cover and drainage ditch around bed. . 
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FLUE-CURED TOBACCO VARIETIES, 


As might be expected, a great number of varieties of flue-cured 
tobacco are grown in the United States. Only some half dozen, how- 
ever, are grown extensively and are apparently of outstanding merit. 
North Carolina produces about 75 per cent. of the flue-cured crop, and 
it has been estimated that 85 per cent. of the tobacco grown there con- 
sists of five varieties. They are Cash, White Stem Orinoco, Jamaica 
Wrapper (including Gold Dollar), Bonanza, and Virginia Bright Leaf. 


Puate 181. 
SELECTING ToBAcco PLANTS FoR BAGGING. 
When the seed-head has completely elongated, flowers which have opened are 
pinched out, sucker seed branches are removed, and a brown paper bag is tied over 
the flower head. . ; 


_ Possibly the most serious attempt in recent years to improve flue- 
cured tobacco varieties has been made by the Coker Seed Company in 
South Carolina. Their plant breeders made a careful study of the most 
promising commercial varieties and made selections from them. Gold 
Dollar was a selection made in this manner from Jamaica Wrapper. 
Its excellence is illustrated by the fact that although it hag only been 
distributed since 1929, it is considered that about 80 per cent. of the 
tobacco now grown in South Carolina consists entirely of this variety. 
Other varieties grown in that State are Yellow Mammoth, Jamaica 
Wrapper, Hickory Pryor, Willow Leaf, Cash, and White Stem Orinoco. 


4 
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_ In Virginia the two most promising varieties are apparently 
Jamaica Wrapper and Yellow Mammoth, and in Georgia Gold Dollar 
and Bonanza are most favoured. 


Taking the flue-cured belt generally, it would seem that there has 
been a tendency to replace varieties such as Warne, Adcock, and Gold 
Leaf, which have been found in the United States to produce a heavy- 
bodied, dark-coloured leaf, by a group of a lighter type. The relative 
popularity of the latter varieties may possibly be placed in the following 
order:—Jamaica Wrapper (including Gold Dollar), Yellow Mammoth, 
Cash, and WBinnneriity 


PuatEe 182, 
Baagup FLowrr HeEAps. 


Selected tobacco piants at the Coker Seed Company, South Carolina, which have 
been bagged for secd production. 


SEED PRODUCTION. 


Some individual growers bag the flower-heads of their most promis- 
ing plants in the field and save the seed so selected each year. The 
bags should be placed in position when the seed-head has completely 
elongated (Plate 181). Others purchase their seed from growers who 
specialise in seed production or from seed companies. 


In North Carolina a method of seed certification is in force. Certain 
farms are selected for the production of the more important tobacco 
varieties by the staff of the local experiment station. During the grow- 
ing season the crops are inspected by officers of the United States 
Department of Agriculture, and if the tobacco is found to be free of 
disease, true to type, and otherwise satisfactory, a certificate to that 
effect is issued to the grower, Officially certified seed brings a good 
price, and consequently seed growers make a conscientious effort to 
produce seed which will eventually be certified. 
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The methods adopted by the Coker Seed Company, which is one 
of the largest seed producing concerns in the United States, were 
observed in South Carolina. Their procedure is as follows:—The seed. 
from each selected bagged head is collected and planted the following 
season in two rows. Plants in one row are topped and receive the 


usual cultural treatment. The middle leaves of these plants are cured. 


and tested for quality. The best plant or plants in the other row are 
further selected for desirable field characters and the flower-heads of 


errr eam area emg 


Puate 183. 
COMMERCIAL PROPAGATION OF TOBACCO SEED. ~ : 


An isolated field of tobacco grown for seed production. Off type plants, whicl 
usually consist of about 10 per cent. of the total, are topped and sucker seed stalks. 
are cut off. 


selected plants are bagged (Plate 182). Should it be decided to propa- 


gate commercially from these selected plants, their progeny are set out 
in isolated fields, usually in duplicate. These fields are situated at 
least half a mile from any other variety. The flower-heads are not 
bagged (Plate 183), and the top leaves are not stripped, and inter- 
pollination within the plant family is considered advisable. Off-type 
plants, which consist of about 10 per cent. of the crop, are topped and 
sucker seed stalks are cut off. Most of the lower leaves are primed and 
cured as they mature. 


nen, te 
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The seed is harvested when ripe, thoroughly cleaned three times in 
an air machine, disinfected with formalin, and carefully washed in water. 


Where seed-heads are bagged, it is a general practice to periodically 


‘examine them and to apply a little lead arsenate powder to protect the 


seed-heads from bud-wornt damage (Plate 184). 


. PuatTE 184. 
PROTECTING SEED-HEADS FROM INSECT INJURY. 


Examining cigar tobacco seed-heads in Florida. Note the cloth bag attached 
to workman’s belt for holding lead arsenate, a little of which is sprinkled over the 
seed-capsules to control bud-worms. 


LONGEVITY OF SEED. 

In most parts of the United States tobacco seed will germinate fairly 
well after at least five years of storage. It has been found’in Florida, 
however, that it apparently deteriorates very rapidly and will not 
germinate satisfactorily if more than two years old. Since the latitude | 
and weather conditions of Florida more closely approximate those of 
Queensland than do other localities in the United States, it is possible 
that seed germination may be similarly affected here. 


It is apparently inadvisable to store tobacco seed in air-tight 
containers, and the usual practice is to keep seed in cloth bags. 


[To BE CONTINUED. |] 
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~ CURDY AND JUNKETY MILK AND GREAM. 
E. B. RICE, Dairy Research Laboratory. 


SWEET CURDLING OF MILK. 

SINCE the establishment of the Dairy Research Laboratory, a number 
of milk vendors in the Brisbane district have called to seek advice 

concerning a defect which manifests itself by a curdling of the milk 
without the usual souring in taste. This condition, referred to as the 
sweet curdling fermentation, presents a serious problem to the vendor, 
for the rapid thickening renders the milk unsaleable, or if it be supplied 
to householders before that stage is reached complaints about the — 
spoilage in the home ensue with consequent loss of custom, 


Sweet curdling is a bacterial defect, the organisms causing the 
coagulation through the production of an enzyme known as rennet. 
Enzymes, which are present in all living cells, possess the power of 
bringing about chemical changes of great magnitude in comparison with | 
the quantitiy of enzyme involved; for example, one part of rennet is 
able to curdle in a few minutes several million parts of milk. The 
bacteria capable of secreting rennet are mostly species whose natural 
habitat is the soil. By reason of the susceptibility of milk to soil con- 
tamination soil organisms of various species are of frequent occurrence | 
in dairy products. 


Milk affected in this manner is of seasonal occurrence, its incidence 
being more prevalent in warm weather on account of the most favourable 
temperature for the growth of the causal organisms being in the vicinity 
of 80° F. Inquiry almost invariably elicits the information that in 
dairies troubled with this defect cooling of the milk is not attempted. 


; Causative Organisms. 

1. Aerobic spore-producing bacteria—These bacteria of typically 
soil forms are very commonly found in milk products. They are often 
responsible for the sweet curdling of pasteurised milk owing to the 
spores resisting the heating to which the milk has been subjected, but 
are only occasionally found in large numbers in samples of raw milk 
showing the fermentation. aa 
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2. Non-spore-forming rods——Among these are the Proteus group 
of bacteria which are always present on decaying material. They are 
not troublesome under ordinary conditions, HDs overgrown by other 
species. 

3. Micrococcus species—These bacteria are the most important 
causal agents connected with this defect and microscopical and cultural 
tests generally reveal their presence in large numbers in eos of 
sweet curdled milk which arrive at the laboratory. 


Recommendations for Control. 

1. Keep cows clean, regularly brushed, and wash the udders and 
teats before milking with a clean, recently boiled cloth and a weak 
solution of potassium permanganate or a chlorine preparation. 

2. The milker’s hands should be washed before milking each cow. 

3. Avoid contamination of the milk by dust in the bails and dairy. 

4, Cool milk to below 60° F. as soon as possible after production 
and maintain in a cool condition until delivery. 


JUNKETY CREAM. 


A defect of cream of somewhat infrequent occurrence closely 
resembling the sweet curdling of mill is that described colloquially by 
farmers and factory employees as ‘‘junkety’’ cream. It seems to make 
its appearance in epidemic form and at such times the cream from many 
suppliers in a district will be affected. 


The abnormal condition is caused by micrococcus species which 
secrete rennet and can be induced in fresh cream by adding to it a 
small portion of affected cream, or, in the laboratory, by inoculating the 
organisms into sterile milk and cream. 


Control. 

Contamination appears to take place in the separator and utensils 
and strict attention to cleanliness becomes an important factor in its 
elimination. Cooling of the cream will also keep the organisms in 
check, as their growth is much slower at.temperatures below 70° F. 


THE CURDLING OF SOUR MILK AND CREAM. 


The sour taste acquired by milk which is held for any length of time 
at ordinary temperatures is familiar to everyone. The curdling which 
follows this normal souring is due to the acid produced by bacterial 
growth in the milk resulting 1 in an alteration of the state of the casein. 
In fresh milk the casein is present partly in solution and partly in a 
fine suspension, which gives to milk its opaque appearance, but with 
increasing acidity the physical properties of the casein are altered until 
finally it forms a smooth, firm clot. 


- Sour cream showing a tendency to Sivdineaer is often received by 
butter factories. This also results from the development of excessive 
acidity bringing about partial precipitation of the casein. With a low 
testing cream there is a higher percentage of milk sugar than in cream 
with a higher test, thus favouring the growth of the acid-forming 
bacteria which convert the milk sugar into lactic acid. The liability to 
curdiness is increased in the warmer weather by setting the cream screw 
of the separator to deliver a thin cream, or by failure to replace all 
skimming dises in the separator bowl. The addition of warm cream to 
cool cream is another means of inducing curdiness. 
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Control. 


Prevention of this defect in cream lies in adjusting the cream screw 
of the separator to give a cream containing not less than 34 per cent. 
of butter-fat between the months of April and September, and not lower 
than 38 per cent. between October and March; seeing that the skimming 
dises are tight in the separator, and that the animal heat has been 
reduced before blending freshly separated cream with that from a 
previous separation. Ordinarily about an hour must elapse before the 
cream has cooled sufficiently to mix, but with a cooler it is, of course, 
ready immediately. The cream should be stirred at least four times 
daily to ensure that bacterial action takes place uniformly throughout 
the mass. 


SS 


TT 


PuLate 185. 


The first waterfall, source of Coomera River. his is one of the ninety-nine water- 
falls in the course of the Coomera in Lamington National Park. ‘There are over 
400 falls in the same park. 
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By H, J. FREEMAN, Senior Instructor in Fruit Culture. 
(Continued from page 396, April, 1936.) 


: Irrigation. 

THE date palm has the ability to adapt itself to a wide range of soil 

moisture conditions. In its native habitat it is only found growing 
in places where its roots have access to a constant water supply; it 
ean, however, survive for long periods with very little water. During 
periods of drought, water is conserved by retardation or cessation of 
growth. In such cases, when water is again made available to the palm, 
normal growth is resumed without apparent ill effect upon the future 
thriftiness of the palm. 


The actual amount of water used by a mature palm making a 
normal growth is only slightly more than that used by a mature citrus 
tree in full production and could be estimated at 50 acre-inches per 
annum, : 


The date palm under normal conditions is a deep rooted plant; it 
is, therefore, necessary to maintain an adequate supply of soil moisture 
to a depth of at least 6 feet for maximum growth response. The 
frequency and depth of irrigation applications to maintain this will 
depend largely on the soil texture, depth of root penetration, weather 
conditions, variety and size of palm, and the leaf area. During the 
summer months, the palms are making a vigorous growth and the fruit 
is developing rapidly. It is very important that no water stress occur 
during this period. Sandy soils usually require irrigations at ten to 
fourteen days’ intervals, while a heavy clay loam may be allowed three 
or more weeks between irrigations, 


_ After the fruit has reached a maximum size, the irrigation interval 
should be materially lengthened. A warm dry soil encourages more 
uniform ripening of the fruit on the clusters. The fruit is also subject | 
to greater damage from rain when the soil is wet, following an irriga- 
tion, than when the soil is dry. 
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The variety and prevailing weather conditions influence materially 
the irrigation practice during the ripening season. With little or no 
rain and low atmospheric humidity, some varieties have a tendency to 
shrivel, but by keeping the soil moist, this tendency may be offset to a 
degree. Other varieties seem to improve in quality with a low soil 
moisture during this period. 


During the first few years after the grove is planted, irrigation 
water is applied in the original basins. ‘These should be gradually 
enlarged and supplemented by furrows between the basins. After the 
offshoots have been removed, the basins are filled in and the entire area 
irrigated. The system of irrigation will depend on the soil and the 
slope of the land. ; 


Ss Pate 186. 
Desert wasteland brought into date production, Deglet Noor, California. 


Cultivation. 

The principles and practices used in the cultivation of other fruit 
trees can be applied successfully to the date palm. The primary objects 
of cultivation are to aerate the soil, control weeds, ensure water penetra- 
tion, and incorporate organic fertilizer into the soil. 


The basins around young palms should be spaded at least once 
each year and new mulch added. The mulch keeps the surface from 
drying out and prevents grass and weeds from becoming established 
around the palm. Cultivation between the basins will consist largely 
in the control of weed growth. ‘ : 


After the offshoots have been removed, the basins are filled in and 
the entire area between the palms may be cultivated with a suitable 
farm implement. The type of cultivating tool and the depth of cultiva- 
tion should be changed occasionally to prevent the formation of a 
plough sole. It is of particular importance to have the grove cleanly 
cultivated during the harvesting season. Weeds and grass growing 
under the palms will increase atmospheric humidity and make it difficult, 
to keep the ground clean of fallen fruit. ; 
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Soil Fertility. 

‘Very little experimental evidence is available concerning the ferti- 
lizer requirements of the date palm. However, it has been observed that 
where fertilizer has been applied, other factors being favourable, an 
increase in growth response and production has resulted. To fertilize 
intelligently, the grower must be guided by the general condition of 
the palm. This requires a close study of its growth and production. 
The palm should be maintained in a sufficiently thrifty condition to 
promote maximum fruit production with a minimum production of 
leaves. It is recorded that a palm producing twenty to thirty leaves 
annually develops a sufficient number of fruit clusters to maintain 


PLATE 187. 
Male blossoms, from which the necessary pollen is procured. 


maximum production. Palms making a yearly trunk elongation of 18 
to 24 inches will have a higher ratio of fruit clusters to leaves produced 
than a palm making a growth of 36 inches or more per year. This 
would indicate that there is a maximum beyond which it would not be 
commercially profitable to force growth. 


A study of the soil is necessary before any fertilization programme 
is adopted and soil analysis may be of some value in this connection. 
A survey of citrus tree development in the United States of America 
revealed that groves planted in good soil and unfertilized made more 
growth than trees growing in poor soils which were heavily fertilized. 
This doubtless would hold true to a certain extent with the date palm. 


, 
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urthermore, the date palm, which has a deep and extensive root 
system, will be likely to exhaust the original plant food supply in the 
root area less rapidly that the more shallow rooted citrus tree. 


A study of the soils in Western Queensland has. established the 
fact that they are usually deficient in nitrogen and organic matter, 
both of which can be supplied by liberal applications of farmyard 
manure. Green cropping is also essential if the fertility of the soil is to 


PLATE ‘188. 


A desirable male flower cluster has many large flowers borne on long strands 
producing an abundance of powdery, viable pollen. 


be maintained. As dates make their most rapid growth during the hot 
summer months, the aim of the date grower should be to have the soil 
in such a condition as to allow for development to the fullest extent. 
To do this, the green crops Beerseem, Melolotus indica (Sour Clover), 
Field Peas or Tares (Golden or Black) should be sown to allow for full 
growth during the winter and then ploughed in to a depth of 11 inches 
if possible during the late spring. In addition to adding fertility, these 
cover crops are of value in that the roots place organic matter into the 
subsoil, this in turn increasing the moisture-holding capacity of the 
soil as well as aiding water penetration. The application of artificial 
fertilizers has not been adopted to any extent in America, green crop- 
ping and up to one ton of farmyard manure per mature palm per 
annum always providing satisfactory results. In Queensland, I am of 
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the opinion that similar results would be achieved but the possible 
shortage of farmyard manure may warrant that an annual application 
be made to fully matured palms of the following mixture :— 


Ammonium Sulphate ioe Ce PUs a 
Superphosphates .. © .. .. wee mLD: 
Muriate of Potash .. .. Hs ape ay iy 


Systematic and efficient mulching with dry grass or wheaten straw is 
of very great assistance during the hottest months of summer. 


Prats 189, He 
Female date palm showing spathe just opening. 


Pruning. 

Pruning is largely confined to the removal of old leaves and spines. 
The number of leaves that a mature date palm should carry to secure 
maximum production is not definitely known. It is generally accepted 
that a date palm in full bearing should carry from 100 to 125 fully 
developed leaves. On those palms carrying the desired number of 
leaves, pruning is confined to the removal annually of a number of old 
leaves equal to the number of new leaves developed during the preced- 
ing year. In pruning leaves, the cut is made at the base fairly close to 
the fibre. Leaf pruning can be done at any time during the spring or 
early summer. — ' Shite? 4 

21 


AY 


: i PAM of 
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Aerial roots may form behind the cut leaf bases on the lower part 
of the trunk unless. particular precautions are observed. These roots 
develop in the outer tissue of the trunk behind the moist fibres but 
finally die as they become exposed to the dry atmosphere. These old 
decaying roots supplemented with soil particles and other decaying 
organic material lodged between the old roots, stimulate growth on 
another cycle of roots. Hach time a new growth of roots starts, the 
diameter of the palm is decreased, resulting eventually in the loss of 
the palm. This may be partially prevented by pruning the old leaf 
stubs close to the trunk and removing the fibre to a height of 38 to 4 
feet from the ground after the offshoots have been removed. 


. Puare 190. 
Pollinating female date palm inflorescence with strand of male inflorescence. 


Each year before blossoming begins, the spines are cut from the 
leaves produced during the previous year. This is done to facilitate 
working around the palm during the pollination and fruiting season. 
A sharp knife designed similarly to a pruning knife, but with a blade 
10 to 12 inches long is well adapted for the purpose. Care should be 
exercised not to injure the midrib of the leaf. 


Pollinating Dates. 
In a natural or seedling group of date palms ETS an 
equal number of male and female plants would occur and pollination 
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would result from wind borne pollen. In commercial groves, where it 
is desired to produce the maximum amount of fruit on a given culti- 
vated area, it is necessary to limit greatly the male palms and to polli- 
nate artificially. With hand pollination two good male palms will 
produce sufficient pollen to fertilize the flowers of fifty female palms. 


PuatE 191, 
The two spathes on the palm illustrated have burst, an indication of the proper 
time for pollination. This operation should not be delayed more than two or three 
days beyond the stage indicated. ~ £4: 
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The selection of male palms should be given careful consideration. 
There is a great variation between them as to time of blossoming, 
number of blossoms produced, the size and shape of the blossoms, and 
the abundance and viability of the pollen. Furthermore, the pollen 
from different male varieties may influence the size of the fruit, the 


; PLATE 192. 
The sheath has been cut away from the female flower cluster and a few strands 
of fresh, male flowers bound in place in the centre of the cluster completes 
pollination. 
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size and shape of the seed, and the time of ripening. The chief 
requisites of a desirable male palm are that it blossoms at the same time 
or just prior to the female palms, and produces many large blossoms 
with long strands which have an abundance of yellowish, powdery, 
viable pollen. Coarse flaky pollen is usually associated with low 
viability and should be avoided. The final test for any male is the set 
of fruit produced by its pollen. It should be possible in the future for 
a prospective grower in Queensland to obtain offshoots from tested 
palms which will assure him a dependable supply of pollen. 


PLATE 193. j 
Date fruit growth one month after pollinating. 
It is desirable to collect the male blossoms within a few hours after 
the spathes split open. If they remain on the palm for a longer time, 
the individual flowers open, the pollen sacks are broken, and almost all 
of the pollen is carried away by the wind and bees. Pollen will remain 
viable throughout the blossoming period provided the flower clusters, 
are properly handled. ioe Cee eet : 
The length of time a female flower is receptive to fertilization 
depends upon a number of factors and cannot be definitely stated. 
Differences between varieties, prevailing atmospheric conditions and ~ 
possibly a physiological difference between the blossoms on the same 


palm tend to influence this period. Experiments in the United States i ve 


of America indicate that the longer pollination is delayed after the 

spathe has burst, the fewer fertilizations will be effected. In com-— 
mercial practice, where a heavy set of fruit is required, it is desirable 
to pollinate as soon as possible, never delaying more than two or three 
days. If rain occurs within twenty-four hours after a pollination has 
been made, it is advisable to repollinate after the weather clears. _ 


There are several satisfactory methods of applying pollen to the 


female flowers. The more common and reliable method is to remove — fe 
the sheath from the female flower cluster and place three to five strands _ 


from a recently opened male blossom upside down in the centre of the 
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female cluster. A piece of strong twine is tied around the upper end 
of the cluster to hold the male flower strands in place and to keep the 
cluster in a compact form until the fruiting arm has elongated and 
the clusters worked down through the leaves into a permanent position. 
The twine is tied with a slip knot in such a manner that it will gradually 
loosen as the fruit increases in size. 


Prare 194, 
Thinning dates when half matured, California. 


: _ Another method involves the removal of the strands from the male 
_ flower cluster and placing them on a screen or slatted tray in a dry well- 
ventilated room. The pollen which falls from the drying flowers may 
be collected and used for pollinating, either by dusting it directly on 
the female flowers or by working it into cotton wool and tying a small 
amount of this into each female cluster. It is desirable to use fresh pollen 
whenever ayailable. However, a supply of dried pollen should be main- 

_ tained throughout the season for emergency use in case fresh pollen is 


not procurable when needed. — 


OR dere a hinting they Minit aes en Hi ikea? 
It has been shown that the fruit of the date palm could be materi- 


1 


__ ally increased in size by thinning, Also, it has been observed that 
heavily thinned clusters ripened their fruit more uniformly than 


clusters which were not thinned, the size of the dates increasing in pro- 
portion to the total number of dates removed from the palm, The 
- amount of thinning required will vary with the variety and vigour of 
_ the individual palm. Palms that produce an excessive crop of fruit 
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one year will bear a very light crop or possibly fail to fruit the following 
year. No arbitrary rule may be made governing the amount of thin- 
ning required to maintain a uniform crop with maximum production 
from year to year. Careful observations each season on the amount, 
quality and size of the fruit, correlated with the variety and cultural 
practices employed, form the only guide by which the grower can 
estimate the productive capacity of his grove. A reduction of one-third 
to one-fourth of the total number of fruit set on a given palm is 
suggested as a basis‘ upon which a grower may start his thinning 
programme. 


Prater 195, 
Before the fruit reaches full size the bunches should be supported to prevent 
breaking of the fruiting arm and to minimise wind damage. 
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There are several methods of thinning now used in ‘commercial 
areas. The same method is not satisfactory for all varieties nor for all 
soil and climatic conditions encountered throughout dategrowing 
districts. For varieties which are subject to damage by rain, it is 
desirable to leave all strong flower stalks and thin by removing the 
strands from the centre of the clusters. This produces a relatively 
loose cluster which affords better air circulation, a desirable condition 
during damp, rainy seasons. Certain varieties, especially where grown 
in areas of low humidity and little rainfall, have a tendency to shrivel 


PLate 196, 
The use of permanently anchored platforms on tall palms minimises the handling of 
long cumbersome ladders and greatly reduces picking costs. 
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or become puffy as they ripen. In such cases, it is advisable to keep 
the clusters as compact as possible to prevent excessive loss of moisture 
from the fruit. This is accomplished by removing entire clusters or by 
removing the lower portion of all strands on individual clusters. 


Thinning is usually done at the time the blossoms are pollinated, 
but it may be done at any time before the fruit reaches approximately 
one-fourth of its maximum size. 


Supporting the Clusters. : 

After the fruiting stem has reached its full length, the weight of 
the rapidly developing fruit will force the cluster down through the 
leaves. It is important to direct the clusters so that they will hang ~ 
freely and be equally distributed around the palm. When the berries 
have reached approximately three-fourths maximum size, the clusters 
should be supported to prevent the kinking or breaking of the fruiting 
arm, and to minimize the wind damage. 


Light clusters may be tied to adjacent leaves for support, but large 
heavy clusters require a special brace. A commonly used brace consists 
of a 1 inch by 8 inches stake 3 to 6 feet long, bevelled at one end, with a 
heavy specially designed hook fitted to the bevelled end. This hook 
is made of heavy wire, 24 inches long, twisted to give a 2-inch eye in 
the centre parallel to the arms with the ends bent in a 38-inch semi- 
circle at right angles to the arm. The fruiting stem rests in the half 
circles of the hook, one half circle being fastened in front of the first 
whorl of strands on the cluster to prevent slipping on the fruiting stem. 
The bevelled end of the stake is fitted into the eye of the hook and the 
other end is wedged behind a leaf base. A more simple and _ less 
expensive method is to tie one end of the stake securely to the base of 
the fruit cluster with a light rope in place of using the hook described 
above. 

Harvesting the Fruit. 

As all dates on the fruiting clusters do not ripen at one time, it is 
necessary to make several pickings during the season. The rate of fruit 
ripening appears to be influenced by the same factors as those influen- 
cing the rate of palm.growth. Those varieties ripening early in the 
Season when the minimum temperatures are quite high, have a shorter 
ripening period than do those ripening later. Likewise, cold weather 
during the autumn retards ripening and warm weather accelerates it. 


It is essential that the fruits have a high percentage of their sugar 
accumulated before they are picked from the palm, if a high quality 
product is to result from artificial ripening. The fruits of nearly all 
varieties ripen from the distal end toward the calyx. During ripening, 
the flesh becomes pliable and the colour changes to a light translucent 
amber in the light coloured, soft and semi-soft varieties. The influx of 
sugar differs in the early and late maturing varieties and data obtained 
indicates that the sugar content of the early maturing varieties con- 
tinues to increase until the fruit reaches the fully translucent. stage. 
If such fruits are picked when they show the first signs of ripening, an — 
inferior product characterised by a tasteless, watery flesh will result. 
If dehydrated or held in storage, the flesh separates from the skin and 
dries to a leathery consistency unfit for commercial purposes. Fruits 
ripening late in the season accumulate the greater part of their sugars 
before the flesh begins to soften, Therefore, they can be picked and 
ripened into a high quality product at a much earlier stage of maturity. 
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Fruits which remain on the palm until fully ripe become darkened 
in colour, wrinkled or puffy, and considerable loss may occur during 
periods of unfavourable weather due to souring. Also, the loss from 
birds, insects, and handling will be greatly increased. 


Two methods of picking are now used in commercial groves. In 
one, the date is detached from the calyx by means of a twisting motion 
of the fingers. The other method is to clip the date from the strands 
leaving the calyx attached to the fruit. The latter method increases 
the cost of picking but adds to the attractiveness of the fruit. Fruits 
of the soft type must be handled with care to prevent crushing or 
injury to the skin. This is best accomplished by using a shallow picking 
container holding not more than two layers of dates. The firm varieties 
may be picked less carefully, using deeper containers, without damage 
to the fruit. 


The dry or bread dates are easily picked as all the fruit is allowed 
to become fully ripe and dry on the cluster. The cluster is then cut 
late in the season and the dates removed. 


Ladders are used for picking the fruit when the palms are small, 
but as they grow in height, the long ladders used become more and 
more unwieldy. This has necessitated the use of picking platforms for 
the taller palms from which all the fruit clusters can easily be reached. 
The cost of these platforms is more than offset by the saving of labour 
involyed in the pruning, pollinating, thinning, bracing, protecting 
clusters, and picking. <A yery satisfactory type of permanent platform 
is shown herein. ¢ 


Effect of Rain during the Ripening Season. 


Rain, followed by periods of high atmospheric humidity during 
the ripening season, may cause serious injury to dates. This injury is 
of two types—first, the cracking or bursting of the skin, and second, 
loss due to souring (bacteria and moulds). 


_ The flesh of the date .fruit contains relatively large amounts of 
sugar. This high sugar concentration within the fruit causes it to 
absorb water readily in atmospheres of high relative humidities of 80 
per cent., or higher or when placed in direct contact with water. 
Tests made to determine the amount of water absorbed by certain 
varieties of dates after heavy rain gave the following results: The 
moisture content of green and 20 to 30 per cent. ripe fruit, which 
was determined before: and. after: the rain, showed that the dates 
absorbed 3.6 and 6.95 per cent: moisture, respectively. The higher 
sugar content: of the: partially ripened. fruit: apparently caused it to 
absorb more moisture than the greener fruit. Fully matured fruits 
have a high percentage of dry matter and moderate quantities of water 
may be absorbed without injury. Undue absorption of the water causes 
a rupture of the skin, the extent of injury depending upon the amount 
and duration of the rain, the subsequent weather conditions, the variety 
and the stage of maturity of the fruit. ¢ 


Damage to fruit periods subsequent to rain is frequently more 
severe than that resulting directly from the excessive absorption of 
water. After the skin of the date is ruptured, bacteria, moulds, and 
yeasts find a favourable medium for growth in the syrupy flesh of the 
date, causing it to sour and rot. Fruits injured in the green stage 
apparently do not offer so favourable a medium for organisms as do the 


~~ 
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more ripened fruits, and the cracks are readily healed by the drying 
out of adjacent tissues and become very conspicuous as the fruit 
approaches maturity. Fruits scarred in this manner may mature with 
no loss except that the grade is lowered. However, certain varieties are 
seriously damaged by a condition following severe marking, known in 
America -as ‘‘Blacknose,’’ and characterised by the darkened and 
desiccated condition of the distal end of the fruit. 


Protecting Fruit Clusters. 


Whilst’ in America, I noticed various types of covers devised to 
protect the fruit from rain, but none appeared absolutely efficient. 
The ideal protector would be one possessing the following attributes :— 
(1) Waterproof, (2) allowing free circulation of air throughout the 
fruit cluster, (3) designed for ease in handling whilst the fruit is being 
picked, (4) fashioned to exclude insects and birds, and (5) economical. 


To devise such a protector is still an aim to be achieved for all the 
above qualifications must be incorporated. Otherwise, covers have to 
be put on to protect the fruit from the rain and later removed to allow 
for air circulation. If this is not done, it is likely that the fruit will 
become syrupy and some of it will sour and mould. 


Whatever form of protection is used, it does not seem advisable to 
cover the clusters until just before the fruits begin to ripen. If 
covered earlier in the season, considerable loss by sunburn is likely to 
occur by fruit touching the covers where exposed to full sunlight. The 
covers may be attached and folded back, exposing the fruit until rain 
is imminent when they should be pulled down. 


Grove sanitation is a very important factor in decreasing the loss 
of fruit from bacteria, fungi, and insects, especially during unfavourable 
ripening conditions. Injured, over-ripe and diseased fruit should be 
picked from the clusters and removed from the ground beneath the 
palms and either buried or otherwise destroyed. This is particularly 
helpful in controlling both insect and fungi diseases. 


[TO BE CONTINUED. | 


PRODUCTION AND CONSUMPTION—THE URGENT TASK. . 


The hard lesson of adversity had taught them that the prosperity of all nations 
depended on the prosperity of each. In these days of swift transport and. com- 
munication, and interlocked commerce and finance, it was true to an increasing 
extent that nations could not live to themselves alone. The world-wide trade deprés- 
pan aa economic disturbance had. been largely caused by maladjustment of 

istribution. i 


The potential output is far greater than ever before. If all employable labour 
were employed for a reasonable number of hours per week, the world would haye at 
its disposal a volume of commodities and services that would enable the entire 
population to live on a higher level of comfort and well-being than has ever been 
contemplated in the rosiest dreams of the social reformer. ey 


_ The urgent task is to bring consumption and production into a proper relation- 
ship—not a simple, but quite a possible task.—/rom a report of an address by His 
Majesty the King, when Prince of Wales, to an international congress of commercial 
educationists. : 
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PURCHASE OF MERINO RAMS. 


{pee Minister for Agriculture and Stock, Mr. F. W. Bulcock, made 
the following announcement recently :— 


As the Government is aware of the serious losses suffered by many 
sheep farmers throughout the State following on recent droughts and 
owing to the recent improvement in the seasons, the initiation of the 
scheme referred to herein for the purchase of flock rams is considered 
most opportune. Such scheme, however, has only been in force a few 
months and an effort is now being made to further broadcast its 
advantages. 


Obviously, the assistance must be limited to those farmers who may 
‘have reached the limit of their overdrafts or, in other words, exhausted 
their present borrowing limit, and consequently are unable to acquire 
without financial help the required rams so necessary for the re-building 
of their flocks. 


This method of assisting necessitous small farmers is already in 
vogue in the sister State and, it is understood, with very beneficial 
results. Generally, the scheme is to enable merino sheep breeders, who 
own not more than 1,500 breeding ewes, to buy flock rams to the extent 
of two per cent. (2 %) of their flocks and/or to replace impotent ones; 
therefore, the maximum number that could be purchased by one 


individual would be thirty (30) and the Government, through the Rural 


Assistance Board, is prepared to advance up to eighty per cent. (80 %) 

of the landed cost of the rams purchased. The security required would 

mostly be limited to an order on the proceeds of the wool sales; the 

interest rate would be only four per cent. (4 %) and the repayment 

termes would be fixed so that no embarrassment would be caused to the 
orrower. 


In all cases officers of the Department of Agriculture and Stock 
will; on application, furnish any intending applicant with the names 
of merino stud breeders, districts, &c., and any other relevant informa- 
tion which may be required. Again, any stock and station agent, who 
has clients interested herein, may apply to the Board before mentioned, 
Box 111B., G.P.O., Brisbane, for a supply of the necessary application 
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forms and any further details relating to the scheme. Intending appli- 
cants, of course, may also apply direct to the Board or the local Agri- 
cultural Bank Inspector, if so desired. 


In certain cases where applicants are in a position to offer security, 
loans may be advanced to sheep farmers in excess of the limits referred 
to in this announcement. It is hoped as the result of the policy outlined 
herein that those interested will take advantage of it with the ultimate 
objective of building up their flocks in a manner calculated to. not only 
considerably benefit themselves but the State of Queensland generally. 


QUEENSLAND SHOW DATES, 


May. 
Taroom, 4 to 6. 
Longreach, 4 to 7. 
Goondiwindi, 1 and 2. 
Biloela, 7, 8, and 9. 
Beaudesert 6 to 9—Show 6 and 7, 

Camp Draft 8 and 9. 
Charleville, 5 to 7. 
Wowan, 14 and 15; Rodeo, 16. 
Murgon, 7 to 9. 
Mundubbera, 6 and 7. 
Goomeri, 13 and 14. 
Mitchell, 13 and 14, 
Gayndah, 13 and 14. 
Ipswich, 19 to 22. 
Roma, 19 to 21, 
Biggenden, 21 and 22. 
Gympie, 22 and 23. 
Dirranbandi, 22 and 23. 
Warrill View, 23. 
Maryborough, 26 to 28. 
- Toogoolawah, 29 and 30. — 

Kalbar, 30. 
Kilkivan, 25 and 26. 
Emerald, 27 and 28. 
Gin Gin, 29 and 30. 


June. 
Childers, 1 and 2. 
Bundaberg, 4 to 6. 
Lowood, 5 and 6. 
Boonah, 10 and 11. 
Gladstone, 10 and 11. 
Hsk, 12 and 13. 


Rockhampton, 23 to 27. 

Laidley, 24 and 25. 

Marburg, 27 to 29. 

Mackay, 30 June and 1 and 2 July. 


July. 
Proserpine, 3 and 4, 
Kileoy, 2 and 3. 
Bowen, 8 and 9. 
Townsville, 14 to 16. 
Cleveland, 10 and 11. 
Ayr, 10 and 11, 
Rosewood, 10 and 11. 
Nambour, 16 to 18. 
Charters Towers, 21 and 23. 
Cairns, 21 to 23, 
Maleny, 23 and 24. 
Atherton, 28 and 29. 
Gatton, 29 and 30. 
Caboolture 31 July and 1 August. 


August. 


Barcaldine, 4 and 5, 


Pine Rivers, 7 and 5. 
Royal National, 17 to 22. 
Home Hill, 28 and 29. 


September. 


Tully, 11 and 12. 
Innisfail, 18 and 19. 


Malanda, 30 September and 1 October, 


Southport, 26. 
Imbil, 4 and 5. 
Pomona, 11 and 12. 
Beenleigh, 18 and 19. 


——_¢ =< - —____ 
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a i ae ily RCRA carn anah oes ee ae Tere peer eeeceaeeecettee anette tee 
i 


is * 


ANUARY and March rainfall registrations were generally over average 
throughout the agricultural areas, less fortunate districts being: 


Gayndah and the Darling Downs. During April, although heavy rains. - 


were received throughout the far-northern coastal lands, only light, seat- 
tered showers fell elsewhere, so that at the time of writing pastures are 
drying off and all growing crops are in need of good soaking rains. The 
Townsville, Rockhampton, and Maranoa districts have experienced am 
excellent season as far as grass and water supplies are ‘concerned, 
although, with the approach of winter, the pastures are losing their 
succulence, resulting in the normal decline in dairy production. On the 
Darling Downs, particularly the southern and south-western districts,. 
droughty conditions prevail, many properties being eaten out, and 
seasonal crops are showing the effects of the dry period. A fair body 
of grass was in evidence during January, but the following heat wave 
and drying winds had a detrimental effect on all pastures. Summer 
crops have therefore produced only light yields, that of the late-sown. 
maize being insufficient to meet local requirements. - 


Kapok, 


““Ageratum,’’ South Bundaberg, in a recent letter requests informa- 
tion in regard to the growing of kapok (Hriodendron anfractuosum). 
This is a large, quick-growing, thornless tree which thrives in tropical 
lands. from sea-level to an elevation of 2,500 feet. It is deciduous in 
the dry season, the greenish-white flowers being produced in clusters 
shortly after the leaves have dropped. The pods ripen about 24-3 months: 
after flowering, but should be collected before they are quite ripe and 
dried in the sun. The floss or kapok fibre is utilised chiefly for stuffing 
pillows, &c., and for mixing with other fine fibres for textile purposes. 


Java and the Philippines provide the bulk of the world’s require- 
ments of kapok fibre, the export from Java alone approximating 12,000: 
tons annually. Cleaned kapok is valued in London at about 8d. per Ib. 
The tree is propagated from seed, or from cuttings spaced 15 feet by 
15 feet apart, and commences to yield in the fourth year. A mature 
tree at fifteen years old would produce 6 to 9 lb. of clean floss. In 
view of the labour involved in picking and shelling, kapok-growing does 
not appear to offer great inducement for large-scale production under 
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Piare 197. 


First Lessons IN FARMING. 
Harvesting fodder for dairy stock, St. Lucia Farm School. 
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Australian conditions, although a market could doubtless be secured for 
good-quality fibre. 
Wheat. 


The census of wheat varieties for the 1935-36 season discloses that 
Florence has maintained its lead with an acreage of over 47,000, or 
15-62 per cent. of the total area placed under crop. This popular variety 
is followed by Three Seas, Flora, Pusa, Gluyas, Cedric, and Clarendon, 
the seven leading varieties being responsible for 62-92 per cent. of the 
State’s acreage under wheat. Numerous other varieties are grown, many 
in areas too small to record as a percentage of the crop, and it is con- 
sidered that many such varieties could be eliminated with benefit to 
the growers concerned, besides simplifying the task of the Wheat Board’s ~ 
classification staff. Q 


PLATE 198. 
Harvesting a heavy crop of Sudan grass, Coreena Station (Central Queensland). 


Tobacco. 


s 


~ In spite of the excessive rains which fell in the northern tobacco 
areas, reports now evince the fact that the amount of damage occasioned 
is not by any means as severe as was at first estimated. Indications are 
that the yield will be heavier than expected, as the leaf has developed in 
both body and size, and although the colour will not be as. bright as 
previously, good quality leaf will result. The late-planted crops, how- 
ever, have made disappointing growth and only light yields will be 
recorded. Except in odd instances, curing has been completed in the 
Texas and Miriam Vale areas. 

With the object of further minimising the risk of carrying over 
disease and pests from one season to another, a move is on foot to establish 
a closed period of two to three months when no tobacco will be grown. 
This will, of course, vary in the different districts. f 


Sugar. 

The cane crops in all sugar areas made good progress during early 
April, but the advent of cooler conditions has caused a cessation of 
growth in the southern districts. It would now appear certain that 
the 1936 crop yield will exceed that of the previous season. Preliminary 
estimates will be gathered during May. 
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FRUITGROWING IN NORTH QUEENSLAND. 


By S. E. STEPHENS, Instructor in Fruit Culture. 


EATHER conditions have been wet throughout the quarter. The 

rainfall at Cairns amounted to 58.95 inches, of which 16.76 inches 

fell in January, 29.57 inches in February, and 12.62 inches in. March, 

the number of wet days being respectively seventeen, eighteen, and 
twenty. 


The weather throughout the northern area has been particularly 
suitable for the growth of all caps and they are responding pear 
well. 


Citrus. 


Local lemons have been on the market throughout the quarter. 
Although Jargely green in colour and in an uncured state the quality 
has been very good. 


Local common oranges came on the market towards the end of 
February, whilst marketing of mandarins was commenced late in March. 


In the Cardwell area, which is the largest citrus-producing district 
in the northern area, the size of crop in ‘the orchards is variable. 
Orchards which have received reasonable care and attention are, this 
year, carrying heavy crops whilst others which have been neglected are 
showing the results of the neglect in the lightness of the cron and 
general unhealthy condition of the trees. 


In the Cairns district the crop generally is Tenia pabinetteelsy, 
Pet fly has alxe ady commenced its attack on the fruit. 


Bananas. 


The quality of fruit produced this quarter has been of fair erdned 
Thrips have, however, become very prevalent and practically all fruit 
marketed in Cairns has been more or less affected with rust discoloura- 
tion of the skin. 
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Pineapples, 
The summer crop was not completed on the Tablelands until well 
into February. The acreage there being small, no difficulty was 
experienced in disposing of the crop on the local markets. 


The autumn crop commenced to ripen in Cairns early in- March, and 
fruit of good quality has been available here since that time. ° 


Mangoes. 
The crop in the coastal districts was finished by the end of January. 
In many of the Tableland areas, notably around Irvingbank and Watson- 
ville, the early part of the: crop was only commencing to ripen at that 
time, consequently harvesting extended into March. 


Granadillas. 
Vines made excellent growth during the quarter under review. 
The early autumn crop commenced to ripen about mid-March, and 
towards the end of the month fruit of good quality were plentiful. 


Papaws. 

The new plantings made during last quarter have shown good 
progress since, when conditions for growth have been exceptionally suit- 
able. Fruit has been plentiful and of fair quality. The flavour was 
slightly deficient on account of wet conditions, but should return to 
normal during the coming quarter. 


Miscellaneous Tropical Fruits, 


The majority of purely tropical fruits matured crops during this 
quarter and included Bread Fruit, Jack Fruit, Five Corners, Malay 
Apples, Mangosteens, Mabolos, Vi-apples, Longans, Cashews, Sugar 
apples, and Star apples. The quality of these various fruits was chiefly 
good and amply demonstrates the suitability of North Queensland for 
the production of the strictly tropical fruits. 


Avocados. 

Early fruits of this tree ripened at the end of February. Although 
a number of trees have been planted throughout the North, the plantings 
have been only in ones and twos, no commercial areas being yet laid 
down. 

Temperate Fruits. 

The grape crop was this year a good one, but the hopes of growers 
for a good harvest were not fulfilled owing to extensive damage by 
birds. All measures taken by the growers to cope with the invasion 
proved fruitless and nearly all crops were heavily reduced. 


The plum crop was good and escaped fruit fly depredations until 
late in the season, thus allowing the growers to harvest the majority of 
their crop without loss. 


The persimmon crop was again a heavy one and commenced ripen- 
ing in early February. 

Seeds and plants of various kinds have been supplied to the South 
Johnstone Experiment Station, notably some 400 odd tea seed, pepper 
seed, and plants of Jack fruit, coffee, vanilla, &e. Many distributions 
of tropical seeds and plants have also been made to interested persons. 
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CITRUS NOTES. 
R. L, PREST, Instructor in Fruit Culture. 
THE harvesting of early varieties of oranges, mandarins, and grape 
fruit has commenced. The onus is on the growers to ensure that 
these fruits have reached full maturity, as the maturity standards are 
- being rigidly enforced. 


The maturity standards for citrus fruits are—In the case of oranges, 
grape fruit, and mandarins, the weight of hand-pressed juice must be 
not less than 30 per centum of the total weight of the fruit. With 
regard to the juice, the acidity test for navel oranges and mandarins 
requires that 10 cubic centimetres of juice shall be neutralised by not 
more than 26 cubic centimetres of deci-normal (N/10) alkali; while, 
with regard to the juice of oranges, other than navel oranges and 
mandarins, 10 cubic centimetres of juice must be neutralised by not 
more than 8 Ocubie centimetres of deci-normal (N/10) alkali. 


Graduated pipettes and supplies of deci-normal (N/10) soda solu- 
tion may be purchased through the Committee of Direction of Fruit 
Marketing. 

Colouring Mature Citrus Fruits. 

Certain varieties of oranges and mandarins are satisfactory and 
desirable as food although they are still green in colour. Such varieties, 
when left on the trees to become fully coloured, deteriorate as regards 
their eating quality, while in some districts the adverse weather con- 
ditions experienced late in the season frequently result in skin-blemished 
and scalded fruits, which, if not a total loss, are at least greatly reduced 
in market value. 


It has been found during recent years that the introduction of 
certain gases during the sweating process, such as carbon monoxide 
acetylene and ethylene, accelerates the colouring of mature citrus fruits. 
Greenness in citrus fruits suggests immaturity, and militates against 
the satisfactory marketing of such fruits. In order to colour such fruits 
satisfactorily they must reach a certain stage of maturity, as if too green 
and immature they will not develop a normal colour, 


All fruits to be coloured require to be treated with special care in 
handling. Bruises will show up as greenish areas; oil liberated from 
the rind may cause spotting; while if the residues of oil or Bordeaux 
sprays remain on the fruit, it will be found to come from the colouring 
room spotted and unsightly. 

Any ordinary room lined with timber, provided it is air-tight, can 
be used for colouring citrus fruits. A convenient and economical size 
is one to hold from 40 to 50 bushel cases; allowing 5 cubie feet of air 
space to each bushel case, the chamber would require to be of from 200 
to 250 cubie feet in capacity. Even where large numbers of cases are 
to be treated it will be found more satisfactory to build two medium-sized 
chambers than one large chamber. : 

Mor oranges, lemons, and mandarins an average temperature in the 
chamber of between 65 and 75 deg. Fahr. will prove satisfactory. If - 
the temperature falls below 65 deg. Fahr. the colouring process will be 
retarded. On the other hand, high normal temperatures are not likely 
to affect the fruit, no ill effects having been shown by temperatures up 
to 89 deg. However, the humidity will require to be adjusted; in the 
case of a very dry atmosphere an open container of water may be intro- 
duced to moisten the air and prevent withering of the fruit; while, 
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when the humidity is high and likely to cause softening of the friut,. 
it may be reduced by placing sand, caustic soda, or quicklime on the 
floor of the chamber. 


The fruit should be graded for colour and placed loosely in open 
cases haying plenty of ventilation. Dunnage should be used in stacking. 
in order to permit a free circulation of air around each case. 


The required quantity of carbide should be placed in a suitable 
container, and a second vessel containing water arranged in such a 
manner as to permit the water to drip slowly on to the carbide, thus gene- 
rating the acetylene gas. ‘This apparatus may be fitted either inside 
or outside the chamber; if the latter, of course, the gas will have to be: 
led inside the chamber by means of suitable piping. 


After closing the chamber and making sure that it is airtight, it 
should be charged and allowed to remain closed for four hours. It 
should then be opened up and thoroughly aired for at least two hours, 
after which it may be charged again, and the performance repeated as 
often as is necessary. Between nine and fifteen charges should be 
sufficient to give mature citrus fruits their normal colour. 


It has been found that a very small quantity of acetylene gas (1 part 
in 2,500 to 1 part in 1,875) satisfactorily colours mature citrus fruits. 
In order to determine the dosage required, the air space remaining after 
the chamber has been loaded must: be known, One ounce of carbide 
generates sufficient gas for every 75 cubic feet of air space. For all 
practical purposes it is sufficient to allow 14 cubic feet displacement for 
each bushel case of fruit. For example, the following. table illustrates 
the dosages required for a chamber of 200 cubic feet capacity with a 
varying number of cases :— 


No. of Bushel Cases. | Air Space. ‘ | Dosage. 
40 150 cubic feet — 2 oz. carbide 
20 _ 175 cubic feet 24 oz. carbide 
10 1874 cubic feet . 24 oz, carbide 


- 
Oi 


FRUIT MARKETING NOTES. 
By JAS. H. GREGORY, Instructor in Fruit Packing. 


With the arrival of the month of May it is realised that winter is 

close at hand. We have seen the last of many fresh fruits for 
this year, grapes, apples, pears, and stone fruits having had their 
season. From now on attention must be given to the raising of next 
year’s crop. However, pruning has not yet been started, and it is at 
this period that growers on the Tablelands have some respite from the 
long days of toil required during harvesting operations. Frosts have 
commenced to make their presence felt, to the detriment of late toma- 
toes, beans, and other kitchen supplies. At this period of the year 
growers should take the opportunity of doing odd jobs connected with 
packing-house hygiene, the manufacture of home-made equipment, and 
repairs to plant; pest eradication also should receive attention. Stored 
Emu aneHid be examined, and specky specimens carefully removed and 
destroyed. ‘ 
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Packing-house Hygiene. 


For many reasons codling moth has been bad this year, and efforts 
should be made to minimise the trouble for next season. Apple- picking 
boxes, packing sheds and plant should have all cracks and crevices 
inspected for the presence of the larvee of this pest, and all specimens 
found should be carefully destroyed. The dipping of boxes in boiling 
water is of benefit, and will amply repay the trouble. Old stone fruit 
cases containing rotted specimens should be either carefully sprayed 
with a lime-sulphur solution or dipped in boiling water. These precau- 
tions, if taken, will greatly assist in the elimination. of disease in next 
season’s crop. 

Shed Equipment. 


Flome-made sizers, case-making benches, paper needles and holders, 
packing stands and spring boards, can all be put together cheaply at 
home, and should be spare-time jobs. 


Prospects for the year appear brighter than for a long time past. 
Good fruit has sold more easily and at higher levels than for some years. 
Growers would do well to try to market their fruit regularly rather 
than haphazardly in an effort to obtain the best of the market prices. 


The following conditions and prices have prevailed during the past 
few weeks :— 


Stone Fruits. 


Stone fruits have now finished for the season, which has been a fairly 
satisfactory one for most growers with the exception of those who 
experienced hail damage. Spraying the packing shed with a 5 per cent. 
solution of formalin should assist greatly in checking the incidence of 
brown rot next season. — 


4 


Grapes.—Prices for grapes were maintained during last month, 
and the finish of the season saw from 9s. to 11s. per half-bushel being 


» 


obtained for choice Waltham Cross and Purple Cornichon. Future 


supplies will be obtained from cold storage. Growers holding fruit in 
cold store should have it inspected frequently from now on. 


Pears.—Local pears are now finished, supplies of this fruit coming 


from the Southern States. Prices have been—Packhams, from 7s. to 


9s.; Winter Cole, from 11s. to 13s.; Beurre de Capiaumont, 6s. to 8s. 


_ Apples.—Dunns, from 5s. to 7s. ; Democrat, from 8s. to 9s:; Granny». 


Smith, from 8s. to 12s., for local supplies, which are now practically. 


finished; Southern Jonathans (24 and 2% inches), from Ils. to 12s. 
(24 inches), 9s. 


Growers harvesting late fruit are now reaping the benefits of good 
prices. Those who have Jonathans in cold store should now commence 
to watch them, very closely for any sign of deterioration. Granny 
Smiths, Dunns, and Delicious should not start to deteriorate for some 
weeks yet and should cause no anxiety. Export consignments are now 
practically completed. 


Exporters should now put their affairs in order by checking over 
stamps, stencils, and other implements, and repairing and replacing 
same where necessary. The stencils or stamps ‘‘Extra Fancy’’ and 
“‘FWancy’’ are necessary, also the packing counts for both the Dump 
and Standard cases. 


, 
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The following is a list of counts for export and home markets:— 
Dump Case—68, 75, 83, 90, 96, 98, 108, 120, 132, 144, 156, 168, 175, 
182, 198, 210, 228, 245, 263, and 270. Standard Case—48, 56, 64, 72, 
80, 88, 96, 100, 118, 125, 138; 150, 163, 175, 180, 198, 216, 234, 252, 
and 270. 


The practice of using pencil or crayon for marking the count on 
cases is too prevalent at the present time, and does not do justice to 
the quality of fruit that is grown in Queensland. Stencils ¢an easily 
be cut by growers from thin sheet zinc, whilst rubber stamps are cheaply 
procurable. 

Tropical Fruits, 

Papaws have eased in price, locals bringing from Qs. to 6s, per 
bushel, and Yarwuns from 7s. to 9s. per bushel and a-half. We again 
draw attention to the increased necessity for paying strict attention to 
colour and maturity. The Sydney prices of from 12s. to 14s. per tropical 
case should show a satisfactory return, When sending to the South 
it is necessary to pay careful attention to packing. 


Custard Apples.—With the advent of heavier supplies prices have 
eased to from 4s. to 5s. per case. It is well to remember that only — 
matured fruit is wanted, as nothing ruins the custard apple market.more 
quickly than green fruit colouring to a black colour, when it igs so-called 
ripened. 

Pineapples——Complaints have been received from Southern 
markets that green fruit has been sent. Fruit of this type very quickly 
has a detrimental effect on Southern markets at this period of the year, 
particularly as new season’s oranges and mandarins are now coming 
on the market. 

Brisbane prices for Smooths haye been from 3s, to 8s. per case and 
from 2s. to 6s. per dozen, and for Ripleys from 8s. to 11s. per case and 
up to 7s. per dozen; Sydney prices from 6s, to 12s. per case ; Melbourne 
from 8s. to 14s.; and Adelaide from 14s. to 15s. ‘ 


Bananas.—Prices have improved during the past few weeks on the 
Brisbane market, and strike a more hopeful note for the industry. 
Brisbane prices have been—Sixes, from 6s. to 12s., sevens, from 10s. to 
13s, 3d., eights, from 11s. to 13s. 6d., and nines, from 12s, to 13s. 9d. 4 


* Sydney prices—Sixes and sevens, from 10s. to I4s., eights and nines, 


from 14s. to 16s.; Melbourne—Sixes, from 10s. to 12s., sevens, from 
12s. to 18s., eights and nines, from 14s. to 15s.; Adelaide—from 18s. to 
22s. It is the time now for the best packing methods to be used. Be 
sure that the fruit is properly filled before cutting. 


Citrus Fruits. 

All varieties of citrus fruits are now on the market, and growers 
must take care that all fruit conforms to the required maturity standards. 
To pass the test it is necessary that 10 cubic centimetres of juice shall 
be neutralised by not more than 26 cubic centimetres of deci-normal 
alkali (N/10 soda) in the case of navel oranges and mandarins, and by 
not more than 380 cubic centimetres in the case of other varieties of 
oranges. A good market for prime mandarins and grapefruit exists in 
the Southern States. Prices are as follows :-— 


Oranges.—Commons, 5s. to 8s., Navels, 8s. to 14s. in Brisbane; 
Melbourne prices—Navels to 15s., Commons, 9s, to 10s., Local Valencies, 
ds. to 13s. 
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Mandarins.— Melbourne prices for Fewtrells from 12s. to 14s., 
Brisbane prices, 7s. to 12s. 


Lemons.—Market in Brisbane quieter; prices for Gayndah dis- 
trict 12s. to 17s., Esk district, from 12s. to 14s., local coastal, from 6s. 
to 9s.; in order to command high prices it is necessary that lemons 
marketed be cured and free from blemishes. 


Grapefruit aA good demand on all markets is indicated for choice 
fruit of the Marsh type, Brisbane prices being from 7s. to 9s., whilst 
for other varieties they were only from 4s. to 6s.; Melbourne prices for 
Marsh Seedless were from 10s. to 15s., while other types brought only 
7s. to 9s. per case and were hard to move. 


Miscellaneous Fruits. 


Tomatoes still remain dull property on all markets. Brisbane 
prices ranged from 1s. up to 3s. 6d. for coloured lines; Melbourne and 
Sydney prices were from 7s. to 10s. Frosts have seriously curtailed 
the remainder of the crop in the Granite Belt, which may have the effect 
of raising values. 


Passion Fruit.Melbourne provided only a fair demand with 
prices from 6s. to 7s. per case, while Brisbane prices were from 3s. to 
9s. per case. Close attention to packing in all instances should do much 
to overcome the big discrepancy in prices, Sydney prices were from 
4s. to 10s, : 


In summing up the marketing situation one cannot but feel dis- 
appointed at the continued use of bags for sending apples all over the 
country for private orders. Secondhand cases would be just as cheap 
and much more effective for the safe carriage of the fruit. 


Observations serve to show that well-packed fruit is much easier - 
to sell than inferior packs, : 

It is again repeated that assistance in acquiring knowledge of the 
latest packing methods can be obtained free upon application to the 
Under Secretary, Department of Agriculture and Stock, Brisbane. 


WHAT THE YELLOW WRAPPER MEANS. 

If your Journal is enclosed in a yellow wrapper, it is an indication 
that your subscription has expired. 

Kindly renew your subscription without delay. Write your full 
name plainly, preferably in block letters, PLEASE USE THE ORDER 
FORM, which will be found on the last page of each issue. 

Address your subscription to the Under Secretary, Department of 
Agriculture and Stock, Brisbane. 
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MURARRIE’S MILLIONTH PIG—TRIUMPH OF CO-OPERATIVE 
EFFORT. 


A UTHOUGH it is not as yet possible to forecast when the second 

millionth pig will be slaughtered and treated at the Murarrie Bacon 
Factory, the Queensland Co-operative Bacon Association Limited has 
every reason to be proud of its achievement in disposing of the products 


; _ of 1,000,000 pigs. The putting of the millionth pig through the usual 


process was the occasion early in April for the gathering together of 
800 people representative of all sections of the producing interests and 
of the wholesale and retail trade. 


His Excellency the Governor, Sir Leslie Wilson, in cigs at the 
luncheon, remarked that the auspicious treatment of such an honoured 
animal as the millionth pig was indeed an occasion for congratulation, 
especially as at that date the Association had been able to successfully 
dispose of all its products to advantage in this and other States and 
on overseas markets. 


As an indication of the importance of the factory it may be 
remarked that for the year ended 30th June, 1935, no fewer than 86,590 
_ pigs were treated at Murarrie, an average weekly handling of 1,665 pigs 
drawn from almost every district in Southern and portions of Central 
Queensland. During that period the average price paid for baconers 
was 4-72d. per lb., which compared more than favourably with prices 
paid in any part of Australia. Sales for that year amounted to £242,565. 
There are 5,041 shareholders, the total number of shares being 64,815. 


The chairman of directors, Mr. J. A. Heading, presided at the 
gathering, and in the course of an interesting address said that the 
guiding principle of his Association was to give shareholders and the 
purchasing public a fair deal, and every effort had been made to bring 
the factory and depots up to date. They all took pride in the know- 
ledge that the ‘‘ Atlas’’ brand of pork products was well and favourably 

known throughout Australia, having won prizes at all the principal 
Royal and Royal National Shows in competition with the products of 
older established factories. 


There had been, he said, a marked development in recent years, one 


instance being that for the year 1935, 33,240 more pigs were treated — 


than in the preceding year and more than double the number received in 


ee bac 
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1933. A greater number of shareholders supplied the factory last year 
than ever before in the history of the Association, these results being 
achieved in the face of keener competition than during any previous 
period. Every one of the seventy trucking agents increased his truck- 
ings to the factory. The Sydney branch, which was opened in 1929, had 
a satisfactory year and sales made constitute a record, The export 
trade in frozen pork to the United Kingdom had also been developed, 
and from January, 1935, regular shipments of frozen pork had been 
made to the United Kingdom. Reports received from buyers are grati- 
fying as to the way in which the pork had been placed on those markets. 
astern trade continued to expand steadily throughout the year, and 
their relations with agents throughout the East had been good, and 
they had expressed their satisfaction with the quality of the hams and 
bacon going forward. 

For the twelve months ended June, 1935, more pigs were treated 
at Murarrie than had even been treated at any single bacon factory in 
Australia. Mr. Heading remarked that shareholders had every reason 
to be proud of their fine plant and the efficiency of the staff. ‘‘There 
is certainly no better anywhere,’’ he added. ‘‘As a co-operative enter- 
prise Murarrie has a splendid record, and in spite of all the changing 
conditions in recent years has come out year after year in a stronger 
and better position. To have increased the pig supply to 86,590 pigs, 
paid for them, treated and sold them, established a branch in Melbourne, 
and bought their Sydney premises was undoubtedly a good year’s work.’’ 


The gathering of 800 people to witness the treatment of the millionth 
pig was another red letter day in the Association’s history, and he 
believed it was the largest gathering of wholesale and retail traders that 
had ever assembled in Queensland. 


Other speakers included the Minister for Agriculture and Stock, 
Hon. Frank W. Buleock, who congratulated the Association and gave 
a most interesting review of the development of the pig-raising industry ; 
Hon. Digby Denham, who had officiated at the opening of the factory 
twenty-three years before; and Mr. R. G. Watson, Chairman. of the 
Australian Pig Industry Council, and representative of pig producers 
of Australia on the Australian Meat Board. 


After the luncheon, the visitors Reread to watch the treatment 
of the millionth pig, a ‘Large White grade of choicest quality. This 
honoured (!) pig passed successfully through the hands of the various 
butchers and was finally adjudged as entirely wholesome by the Govern- 
ment Slaughtering Inspector who had pleasure in affixing the approved 
health stamp on to the carcass. 


—__-o—=t>_o —______ 


NOTICE TO SUBSCRIBERS. 
If your Journal is enclosed in a yellow wrapper, it is an indication 
that your subscription has expired. 
Kindly renew your subscription at once. Write your full name 
plainly, preferably in block letters, 
~ Address your renewal of subscription to the Under Secretary, 
- Department of Agriculture and Stock, Brisbane. | 
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AGRICULTURE ON THE AIR. 


Radio Lectures on Rural Subjects. 


Arrangements have been completed with the Australian Broadeasting Commission 
for the regular delivery of further radio lectures from Station 4QG, Brisbane, by 
officers of the Department of Agriculture and Stock. 


On Tuesday and Thursday of cach week a ten minutes’ talk, commencing at 
7.5 p.m., will be given on subjects of especial interest to farmers. 


Following is the list of lectures for May, June, July, and August, 1936:— _ 


SCHEDULE OF LECTURES 


BY OFFICERS OF THE DEPARTMENT OF AGRICULTURE AND STOCK, 
RADIO STATION 4QG, BRISBANE (AUSTRALIAN BROADCASTING 
- COMMISSION). 


Tuesday, 5th May, 1936.—‘‘The Rural Assistance Board and its Functions,’’ Mr, A. 
Gray, Agricultural Bank. 


Thursday, 7th May, 1936—‘‘Pasttre Mixtures,’? Mr. C. W. Winders, B,Sc.Agr., 
: Assistant in Agronomy. 

Tuesday, 12th May, 1936.—‘‘The Rural Assistance Board and its Functions,’? Mr. 
A. Gray, Agricultural Bank. 

Thursday, 14th May, 1936—‘‘The Economie Use of Licks in the Sheep-grazing 
Industry,’’ Mr. J. L. Hodge, Instructor in Sheep and Wool. 

Tuesday, 19th May, 1936.—‘‘ Pests of Seed Beds,’’? Mr. J. A. Weddell, Entomologist. 

Thursday, 21st May, 1936.—‘‘The Prospects of the Fruitgrowing Industry in 
Queensland,’’ Mr. H. Barnes, Director of Fruit Culture. 

Tuesday, 26th May, 1936-—‘‘The Suitability of Sheep-farming Areas,’’ Mr. J. 
Carew, Senior Instructor in Sheep and Wool. 

Thursday, 28th May, 1936.—‘‘The Value of New Cultivation for Cotton-growing,’’ 
Mr. W. G. Wells, Director of Cotton Culture, 
Tuesday, 2nd June, 1936.—‘‘Fiji Disease in Southern Queensland,‘‘ Mr. A. F. Bell, 
MSce., Assistant Director, Bureau of Sugar Experiment Stations. 
Thursday, 4th June, 1936.—‘‘ Pigs for Pork and Pigs for Bacon,’’ Mr, L. A. Downey, 
H.D.A., Instructor in Pig Raising. 

Tuesday, 9th June, 1936.—‘‘Some Peculiar eras Habits of Stock and what they 
Indicate,’’ Mr. W. R. Winks, B.Sc., A.A.C.I., Analyst. 

Thursday, 11th June, 1936.—‘‘ Cotton Varieties for Alluvial Soils,’’ Mr. W. G. Wells, 
Director of Cotton Culture. 


' Tuesday, 16th June, 1936.—‘‘Cotton Varieties for Hill Slopes,’’ Mr. W. G. Wells, 
Director of Cotton Culture. if 


Thursday, 18th June, 1936.—‘‘ Artificial Incubation,’’ Mr. J. J. McLachlan, F.B.S.A., 
Poultry Inspector. 

Tuesday, 23rd June, 1936.—‘‘Cane Irrigation,’’ Dr. H. W. Kerr, Director, Bureau 
of Sugar Experiment Stations, = 

Thursday, 25th June, 1936.—‘‘Citrus Pruning in Queensland,’’ Mr, R. L. Prest, 
Instructor in Fruit Culture. 

Tuesday, 30th June, 1936.—‘‘Transferring Bees,’? Mr. H. Hacker, F.R.ES., 
Entomologist. Has. % 

Thursday, 2nd Juiy, 1936.—‘‘Dategrowing in Queenslana,’’ Mr. H. J. Freeman, 
Senior Instructor in Fruit Culture. 

Tuesday, 7th July, 1936.—‘‘Interpretation of Labels attached to Stock Foods,’’ Mr. 
R. A. Taylor, Inspector and Examiner, Fertilizers Branch. 

Thursday, 9th July, 1936.—‘‘The Giant Toad,’’ Mr, A. F, Bell, M.Sce., Assistant 

_ Director, Bureau of Sugar Experiment Stations. 


Tuesday, 14th July, 1936.—‘‘Amended Regulations of the Dairy Produce Acts,’’ 
Mr. G. B. Gallwey, Inspector of Accounts, Dairy Branch. 
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Thursday, 16th July, 1936—‘‘The Breeding of New Cane Varieties,’’ Dr. H. W. 
~ Kerr, Director, Bureau of Sugar Experiment Stations. = 
Tuesday, 21st July, 1936.—‘‘The Use of Drugs ‘in the Treatment of Parasitic 

; Worms,’’ Dr. F, H. S. Roberts, Entomologist and Parasitologist. 
Thursday, 23rd July, 1936.—‘‘The Production of Choice Quality Cream,’’ Mr. 
O. St. J. Kent, Dairy Research Laboratory. : 
Tuesday, 28th July, 1936—‘‘ Fungi which Assist the Growth of Plants,’’? Mr. H. E. 
Young, B.Se.Agr., Assistant Plant Pathologist. 
Thursday, 30th July, 1986.—‘‘ Herd Recording,’’ Mr. L. Anderson, Dairy Instructor. 
Tuesday, 4th August, 1936.—‘‘A Plea for the Tree,’? Mr, J. F. F. Reid, Editor of 
Publications. x 
Thursday, 6th August, 1936.—‘‘Timber Trees on the Farm,’’? Mr. W. D. Francis, 
Assistant Botanist. 

Tuesday, 11th August, 1936.—‘‘ Rotation of Crops.’’? Mr. H. W. Ball, Assistant 
Experimentalist. : 

Thursday, 13th August, 1936.—‘‘The Problem of Prices,’’ Mr. J. F. F. Reid, Editor 
of Publications. 

Tuesday, 18th August, 1936.—‘‘Some Ways of the Soil,’? Mr. J. L. Foran, Analyst. 

Thursday, 20th August, 1936.—‘‘Some Plants Poisonous to Poultry and Pigs,’’ Mr. 
C, T. White, Government Botanist. 

Tuesday, 25th August, 1936.—‘‘Our Debt to Denmark,’’ Mr. J. F. F. Reid, Editor 
of Publications. 


Thursday, 27th August, 1936.—‘‘ The Tick Fever of Cattle in Queensland,’’ Mr. C. R. 
Mulhearn, B.V.Se., Government Veterinary Surgeon. ; 


a Answers to Correspondents 


ie g| 


Replies selected from the outgoing mail of the Government Botanist, Mr. C. T. 
White, F.L.S. ; 


Lotus or Birds’ Foot Treefoil. English Oak. 
W.A. (Maleny)— 


The specimen represents a species of lotus or bird’s foot trefoil. In the absence 
of flowers it is hard to be sure which actual species, but it looks like a 
form of the native Lotus australis, sometimes called bird’s foot trefoil or 
Barwon River lucerne. It is very common in parts of the State, but like 
all species of lotus it contains a prussic-acid-yielding glucoside. In spite 
of this it is very readily eaten by stock, and iosses occur principally among 
travelling animals or animals that gorge themselves..on it on an empty 
stomach. It is an annual plant and will grow on land other than swamps. 


The English oak should grow quite well at Maleny. The trees would reach a 
height of about 20 fect in your district in about ten years or perhaps a 

_ little less. There is only one variety, that is Quercus robur. It is not raised 
“much by Brisbane nurserymen, but they would procure a plant for you, 
or failing that, you could write to Messrs. Hazelwood Bros., Epping, N.S.W. 


22 
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Staff Changes and Appointments. 


Mr. A. J. Peberdy, Greenslopes, has been appointed an Honorary Banter under 
the Animals and Birds Acts and the Native Plants Protection Act.: 


Mr. J. P. H. Clark, Inspector of Stock, Gladstone, has been appointed also an 
Inspector under the Diseases in Plants Acts. 


Messrs. A. Kempnick and A. Wilson, Petches Creek, have been appointed 
honorary inspectors under the Diseases in Plants Acts. 


Constable W. A. C. Zunker, Blackall, has been appointed Abi an Inspector under 
the Slaughtering Act. 

Messrs. R. Evans and J. S. Pollard, Farleigh Sugar Mill, via Mackay, have 
been appointed millowners’ representatives on the Farleigh Local Sugar Cane Prices 
Board, vice Messrs. W. B, Fordyce and John Smith, who have resigned on account 
of ill-health. 


The Officer in Charge of Police, Wandoan, has been appointed ‘also Acting 
Inspector of Stock. 


Mr. W. G. Hancock, Banana Agent, Department of Agriculture and Stock, has 
been transferred from Gy mpie to Brisbane. 


_ Mr. J. F, Whitby, Loader for the Committee of Direction of Fruit Marketing 
at Howard, has been appointed also an Honorary Inspector under the Diseases in 
Plants ‘Acts. 


Mr. J. M. Gibson, care of Racecourse Sugar Mill, Mackay, has been appointed 
Millowners’ Representative on the Racecourse Local Sugar Cane Prices Board, in 
lieu of Mr. A. 8. PENG who has resigned. 


‘Stallion Boars 


Under ‘‘ The Stallions Registration Acts, 1923 to 1932,’ arrangements are now 
in progress for stallion parades in the various districts of the State to which the 
above Acts apply. The following have been appointed members of the petelign 
boards which will operate during those parades :— 


Darling Downs North Stallion District—WMessrs. J. C. J. Maunder, B.V.Se. 
(Chairman), W. C. Jeffrey (Miriam Vale), and J. H. Wall (Rock- 
hampton). 

Darling Downs South.—Messrs. A. F, S. Ohman, M.V.Se. (Chairman), 
Huot (Laidley South), and W. O, Scott (Taroom). 

East Moreton.—Messrs. J. C. J. Maunder, B.V.Se. (Chairman), W. Frood 
(Toowoomba), and R. J. FE. O’Bryen (Toowoomba). 

West Moreton.—Messrs. A. F. S. Ohman, M.V.Se. (Chairman), W. Frood 
(Toowoomba), and R. J. F, O’Bryen (Toowoomba). 

Wide Bay.—Messrs. P. F. A, Hardman, B.V.Se. (Chairman), M. F. Yore 
(Logan Village), and H. 8. Handley (Pampas). 

Burnett.—Messrs. P. F. A. Hardman, B.V.Sc. (Chairman), M. F. Yore 
(Logan Village), and H. 8. Handley (Pampas). ; 

Central Coast.—Messrs. M. R. Irving, B.V.Sc. (Chairman), T. J. (arkington 
(Pilton), and G, H. Stokes (Toowoomba). 

Northern Coast.—Messrs. M. *R. Irving, B.V.Se. (Chairman), R. G. Talbot 
(Ripplebrook, St. Lawrence), and W. A. Coady (Toowoomba). 

Northern.—Messrs, A. L. Clay, B.V.Se. (Chairman), G. Elliot (Laidley South), 
and A. V. Ralston (Clayfield, Brisbane). 


The Dairy Products Stabilisation Board. 


An Order in Council has been issued in pursuance of the provisions of ‘The 
Dairy Products Stabilisation Act of 1933,’’ constituting the third Dairy Products 
Stabilisation Board, and appointing the members of the Butter and Cheese Boards 

and the Director of Marketing to be members of such Board, from the Ist May, 
1936, to the 31st December, 1938. 


ae 


hos, 
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Rural Topics 


The Kicking Cow. 

Kicking on the part of a milking cow may be a vice or it may be an excuse, 
and it is the business of all intelligent stock-handlers to find the true cause and, 
where possible, correct it. The fault may have some definite reason or it may be 
disposition. It is sufficient to have only a small skin crack on one’s own hand or 
finger to realise the sensitiveness of the cow whose sore teat is being: manipulated 
during the milking process. Where a cow in such a condition kicks out the action 
is instinctive and in self-defence. As soon as the careful herd manager sees to it 
that such cracks are healed up the kicking will cease. There is the type of cow 
whose make-up results in her kicking simply to relieve her own feelings. The animal 
showing signs of such a disposition must be treated at all costs with unrufiled 
patience if she is to be turned into a contented milker. Such herd members are 
of the nervous, irritable sort, and if wrongly handled will become habitual kickers 
and a loss, so far as dairying profit is concerned. With a kicker of this type it is 
as often as not an effective plan to give at milking time a picking of some feed 
to which she is particularly partial to divert her attention from the pail-filling 
operation. Should this stratagem be ineffective and leg-roping be resorted to,. all 
temptation to retributive violence on the part of the handler must be resisted, for 
harsh treatment in any form will increase the kicking propensity and lessen the 
chance of improving the kicker into a settled milking type. The cow that, despite 
all firm but kindly treatment, persists in the habit to an extent that suggests per- 
manent viciousness should be disposed of in the same way as that decided on. in the 
case of any other unsatisfactory milker—by being fattened up for sale to the 
buteher.—‘‘ The Australasian, ’’ 


Husk-free Oats. ; 

After nearly twenty years of research work on the part of English agricul- 
turalists, the announcement was made a year ago that on a Norfolk farm the 
determination to breed an oat free from husk had at last met with success. During 
the past season the huskless oat has been cropped on a commercial scale so consider- 
able as to make possible the sale offer of 3,000 ewt. of seed to farmers in other 
parts of the country. The new oat type is attracting widespread inquiry, and so 
extensive has been the application for trial lots that the originators, Messrs. Parker 
and Proctor, of Bakingley, King’s Lynn, have stipulated that of the 3,000 ewt. they 
are willing to supply only 13 ewt. (a sackful) is to be supplied to each applicant. 
The sowing recommendation is 45 lb. of seed to the acre, so that an area of 34 acres, 
can be sown by each farmer obtaining his supply. The cost of such added field 
experimentation is not low, for £12 a sack is the price of securing supply. Yields 
up to 403 ewt. to the acre have been cropped by the new oats breeders on medium 
quality land, and the heavy crops are said to be exceptionally well supported on 
stiff straw of excellent quality. An important consequence of the development 
of the huskless oat that is anticipated is the making available as feed for poultry 
and pigs a cereal which, despite the rich food value of the oat kernel, has go’ far 
been little used on account of the preponderating quantity of husk coating present. 
The value of Sussex ground oats is well recognised, but the trouble and cost of 
grinding the husk has made the feed prohibitive except in small quantities. The 
fine oatmeal used to build up pig weaners had had similarly to be used sparingly. 
Should the huskless oat prove in general cropping to be all that is claimed for it 
the outcome in popularised farm and domestic use may be little short of revolutionary 
so far as farm practice is concerned.‘ The Australasian. ’’ : : 


Value of Native Birds. ; 
At Wondai Shire Council meeting held recently, Councillor Outridge, speaking 


With regard to the campaign for preservation of native birds as endorsed at the 


preceding meeting, stated that at Brigooda the native birds were so plentiful that 


‘they effectively dealt with the recent caterpillar plague in that area without the 


farmers being put to trouble and expense. Councillor Porter stated that at Mondure — 
the flocks of ibis had dealt with the grubs.—‘‘The South Burnett Times. ’? 


Pedigree and Performance. : ’ 

The real value of a pedigree is in its worth as a guide in the breeder’s selection 
and mating problem, and therein it is indispensable. A ‘‘good’’ pedigree is not 
merely an imposing list of illustrious names, but is the record of sires and dams of 
proved individual quality and reproductive ability—PF.W.L. in ‘‘The Australasian. ’’ 
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Orchard Notes 


JUNE: 
THE COASTAL DISTRICTS. 


HE remarks that have appeared in these notes for the past two months apply in 
a great measure to June as well, as the advice that has been given regarding 
the handling, grading, packing, and marketing of the citrus crop still holds good. 
As the weather gets cooler the losses due to the ravages of fruit flies decrease, as 
these insects cannot stand cold weather, and consequently there is only an odd one 
about. The absence of flies does not, however, permit of any relaxation in the 
care that must be taken with the fruit, even though there may be many less injured 
fiuit, owing to the absence of fruit-fly punctures, as there is always a percentage of 
damaged fruit which is liable to blue mould infection, which must be picked out from 
all consignments before they are sent to the Southern States if a satisfactory return 
is to be expected. If the weather is dry, citrus orchards must be kept in a good state 
of tilth, otherwise the trees may get a setback. Old worn-out trees can be dug out and 
burnt; be sure, however, to see that they are worn out, as many an old and apparently 
useless tree can be brought round and made to bear good crops, provided the trunk 
and main roots are still sound, even though the top of the tree is more or less dead. 
The whole of the top of the tree should be cut off and only the trunk and such 
sound main limbs left as are required to make a new head. The earth should be 
taken away from around the collar of the tree, and the main roots exposed, any 
dead roots being cut away and removed. ‘The whole of the tree above ground and 
the main roots should then be dressed with a strong lime sulphur wash or Bordeaux 
paste. The main roots should be exposed for some time, not opened up and filled 
in at once. Young orchards can be set out now, provided the ground is in good 
order. Don’t make the mistake of planting the trees in improperly prepared land— 
it is far better to wait till the land is ready, and you can rest assured it will pay 
to do so in the Jong run. 


When planting, see that the centre of the hole is slightly higher than the sides, 
so that the roots, when spread out, will have a downward, not an upward, tendency; 
set the tree at as nearly as possible the same depth as it was when growing in the 
nursery, cut off all broken or bruised roots, and spread those that remain evenly, 
and cover them with fine top soil. If the land is dry the tree should then be given 
a good watering, and when the water has soaked in the hole can be filled up with 
dry soil. This is far better than watering the tree after the soil has been placed 
round it and the hole filled up. Custard apples will be ripening more slowly as the 
nights get colder. If the weather becomes unduly cold, or if immature fruit is 
sent South, the fruit is apt to turn black and be of no value. This can easily be 
overcome by subjecting the fruit to artificial heat, as is done in the case of bananas, 
during the cooler part of the year, when it will ripen up properly and develop its 
flavour. Grade custard apples carefully, and pack in cases holding a single layer 
of fruit only for the Southern markets. : 


Pineapples, when at all likely to be injured by frost, should be protected by a 
thin covering of bush hay or similar material, The plantation should be kept well 
worked and free from weeds, and slow-acting manure, such as bonedust or island 
phosphates, can be applied now. Lime can also be applied when necessary. The 
fruit takes longer to mature at this time of the year; consequently it can be allowed 
to remain on the plant till partly coloured before gathering for the Southern markets, 
or can be fully coloured for local use. 


Banana plantations must be kept worked and free from weeds, especially if the 
weather is dry, as a severe check to the plants now means small fruit later on. 
Bananas should be allowed to become full before the fruit is cut, as they will carry 
all right at this time of the year; in fact there is more danger of their being injured. 
by cold when passing through New England by train than there is of their ripening 
up too quickly. 

Bear in mind the advice given with regard to the handling, grading, and packing 
of the fruit. It will pay you to do so, Land intended for planting with bananas 
or pineapples during the spring should be got ready now. 


Strawberries require constant attention, and unless there is a regular and 
abundant rainfall, they should be watered regularly. In fact; in normal seasons an 
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adequate supply of water is essential, as the plants soon suffer from dry weather 
or strong, cold westerly winds. Where not already done, vineyards should be™ 
cleaned up ready for pruning—it is, however, too early to prune or to plant out new 
vineyards. 


THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS.: 


LL kinds of deciduous fruit trees are now ready for pruning, and this is the 
A principal work of the month in the orchards of the Granite Belt area. Don’t 
be frightened to thin out young trees properly, or to cut back hard—many good 
trees are ruined by insufficient or bad pruning during the first three years, If you 
do not know how to prune, do not touch your trees, but get practical advice and 
instructions from one or other of the Departmental officers stationed in the district. 
In old orchards do not have too much bearing wood; cut out severely, especially _ 
in the case of peaches, or you are likely to get a quantity of small unsaleable fruit. 
There are far too many useless and unprofitable fruit trees in the Granite Belt 
area, which are nothing more or less than breeding-grounds for pests, such as fruit- 
fly, and are a menace to the district. Now is the time to get rid of them. If such 
trees are old and worn-out, take them out and burn them, but if they are stifl 
vigorous, cut all the tops off and work them over with better varieties in the coming 
season—apples by grafting in spring and peaches and other stone fruits by budding 
on to young growth in summer. Planting can start now where the land is ready 
and the trees are to hand, as early-planted trees become well established before 
spring, and thus get a good start. Be very careful what you plant. Stick to 
varieties of proved merit, and few at that, and give so-called novelties and inferigr 
sorts a wide berth. ‘Take the advice of old growers, and do not waste time experi- 
menting with sorts that have probably been tested in the district and turned down 
years ago. When land is intended for planting this season, see that it is well 
prepared and well sweetened before the trees are put in, as young trees seldom make 
a good start when planted in sour and badly prepared land. 


Slowly acting manures—such as bonedust, meatworks manure, or island 
phosphates—can be applied now, as they aré not liable to be washed out of the soil, 
and they will be available for the use of the trees when they start growth in spring. 
Lime can also be applied where required. Badly drained land should be attended to, 
as no fruit trees will thrive with stagnant water lying round their roots. 


On the Downs and Tableland all kinds of fruit trees can be pruned now, and 
vines can be pruned also in any district where there is no danger from late frosts, 
and where this can be done the prunings should be gathered and burnt, and the 
vineyards ploughed up and well worked to reduce the soil to a good state of tilth, 
so that should rain come it will absorb all that falls and the moisture can be kept 
in the soil by cultivation subsequently. 


Citrus fruits will be at their best in the Western districts. The trees should 
be watered if they show signs of distress; otherwise all that is necessary is to keep 
the surface of the land well worked. All main-erop lemons should be eut by this 
time, as if allowed to reinain longer on the tree, they only become overgrown and are 
more suitable for the manufacture of peel, whereas if cut and cased now they will 
keep in good order so that they can be used during the hot weather. 


—_—__—- <3 —___ 


GIVE THE COW FAIR TREATMENT. 


Sir Merrik Burrell, President of the Royal Agricultural Society (England), 
addressing a mecting of the Leicestershire and Rutland Milk Recording Society, 
issued a warning against imposing too great a strain on dairy cows. ‘‘The cow 
had to do much more than give milk if she were to be an economical animal,’’ 
he said. ‘‘She had to retain her stamina and produce a calf each year.’’? He went 
on to say that it would be madness to allow dairy cows to get into the condition so 
common in the poultry industry which aimed at getting the maximum egg yield at 
the expense of stamina, vitality, and lack of resistance to disease. Pedigree breeders 
should never lose sight of the utility points of dairy cattle. The problem of the 
proven bull bristled with difficulties. If a bull were not used until it were known 
whether he produced the right progeny six bulls would have to be kept, four of 
which would be idle. ‘‘My own experience,’’ said Sir Merrik, ‘‘is that if a 
breeder had a really good bull and wanted to sell him when he was eight years or 
nine years old, he could not give him away.’’ As many Australians are aware, Sir 
Merrik Burrell is a noted breeder of Red Polls. : 
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Farm Notes 


JUNE. 


JELD.—Winter has set in, and frosts will already have been experienced in some 
of the more exposed districts of the Maranoa and Darling Downs. Hence 
insect pests will to a great extent cease from troubling, and weeds will also be no 
serious drawback to cultivation. Wheat sowing should now be in full swing, and 
in connection with this important operation should be emphasised the necessity of 
at all times treating seed wheat by means of fungicides prior to sowing. Full 
directions for ‘‘pickling’’ wheat by copper carbonate treatment are available on 
application to the Department of Agriculture, Brisbane, Land intended for the 
production of early summer crops may now receive its: preliminary preparation, and 
every opportunity taken advantage of to conserve moisture in the form of rainfall 
where experienced; more particularly so where it is intended to plant potatoes or 
early maize. Where frosts are not to be feared the planting of potatoes may take 
place in mid-July; but August is the recognised month for this operation. Arrow- 
root will be nearly ready for digging, but we would not advise taking up the bulbs 
until the frosts of July have occurred. Take up sweet potatoes, yams, and ginger. 
Should there be a heavy crop, and consequently a glut in the market, sweet potatoes 
may be kept by storing them under cover and in a cool place in dry sand, taking 
eare that they are thoroughly ripe before digging. The ripeness may be known by 
the milky juice of a broken tuber remaining white when dry. Should the juice _ 
turn dark, the potato is unripe and will rot or dry up and shrivel in the sand pit. 
Before pitting, spread the tubers out in a dry barn, or in the open if the weather 
be fine. In pitting them or storing them in hills, lay them on a thick layer of sand; 
then pour dry sand over them till all thé crevices are filled and a layer of sand is 
formed above them; then put down another layer of tubers, and repeat the process 
until the hill is of the requisite size, and finally cover with either straw or fresh 
hay. The sand excludes the air, and the potatoes will keep right through the winter. 
In tropical Queensland the bulk of the coffee crop should be off by the end of July. 
Yams may be unearthed. Sugar-cane cutting may be commenced. Keep the cul- 
tivator moving amongst the pineapples. Gather all ripe bananas. 


Cotton crops are now fast approaching the final sige of harvesting. Growers 
are advised that all bales and bags should be legib!: branded with the owners’ 
initials. In this matter the consignor is usually most « -reless, causing much delay 
and trouble in identifying parcels, which are frequently 1 — ived minus address labels. 


NOTICE TO SUBSCRIBERS. 


If your Journal is enclosed in a yellow wrapper, it is an indication 
that your subscription has expired. f 
Kindly renew your subscription at once. Write your full name 
plainly, preferably in block letters. 

Address your renewal of subscription to the Under Secretary, 
Department of Agriceniture and Stock, Brisbane. 


ay 


1 May, 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 325 


OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staffs of the Queensland Baby Clinics, dealing with the care and general welfare 
of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


1 


WHAT BECOWES OF THE BEAUTIFUL BABIES? , 


[2 is many years since'Patrick Geddes, the biologist, asked this ques- 

tion. He could not refrain from expressing his disappointment at 
the failure of so manythuman beings to reach the splendid possibilities 
with which ‘they nearly all seemed to start. As he walked along city 
streets or wandered oer the open country, he found everywhere boys 
and girls, men and women, young and old, who had fallen short of what 
they might have been. 

In more recent years Sir Truby King, a name well known to most, 
repeated the same question. He asked, ‘‘As the erowd passes up and 
down the street before us, how many youths or. adults of either sex 
could we pick out who would compare favourably as examples of 
human perfection with the beautiful babies, who are comparatively 
common?’’ He presses the question: How many would be entitled to 
75 per cent. of marks, if judged by the following standard ?— 


1. Well-developed jaws and sound, good teeth. 


2. Fully developed nose and throat, free from all restrictions or 
obstructions. 


3. Fully developed chest with ample breathing capacity. 
4. Sound digestive organs and freedom from indigestion. | 


5. Shapely, well-developed calves and feet, free from distortions 
and. deformities. 
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In Truby King’s opinion, our shortcomings are obvious even to the 
casual observer, yet for the most part people regard the present state 
of matters as normal. There is no general protest against human unfit- 
ness. So long as people can manage to struggle through their daily 
work with the help of occasional patchings-up by the doctor and the 
dentist, it does not occur to them that any higher standard than this 
is expected. Yet it is quite safe to say that, with few exceptions, the 
great majority of those who drag along with indifferent health, and 
who seldom feel perfectly well, strong, and fit, could have grown up 
excellent specimens of humanity had they been properly and sensibly 
reared. For the most part, men and women do not suffer from inevit- 
-able ill-health or unfitness, but from the results of a few easily avoidable 
daily transgressions of the laws of life. The main cause of modern 
bodily unfitness and inefficiency les with our women, and is due, not 
to indifference on their part, but to lack of necessary knowledge and 
consequent failure to put into practice the laws of healthy living as 
regards themselves and their children. 


And now to-day in this favoured land of Queensland we may 
usefully ask ourselves the same question: What becomes of our 
beautiful babies? 


SUGGESTIONS FOR HOME STUDY. 

Typewritten notes on various subjects will be available again this 
year from the Department of Tutorial Classes within the University. of 
Queensland in Brisbane. On a variety of subjects there are sets of 
twenty-one papers. <A fee of Ss. 6d. will enrol you for any one of these 
courses. The papers are posted two per fortnight over a period of 
twenty-one weeks. These fortnightly papers provide simple and helpful 
introductions to the subjects with which they deal. Books on the subject 
chosen ean also be borrowed without extra charge. 


Some of the subjects are of particular interest to farmers. One set 
of notes is concerned with horticulture and agriculture, and has been 
prepared by D. A. Herbert, D.Sc., of the University of Queensland. 
Another course on food and diet, and the scientific principles involved in 
correct feeding would be of interest to many of the women folk. 


Many farmers are, nowadays, taking an increasing interest in 
economie and social affairs, and on these subjects they would find, 
among the courses provided, some of which would be very helpful in 
giving a basis of fact on which economic and social thinking can be 
built. There are special courses for the younger members of the family, 
such as elocution, composition, and essay writing. 


Of very great utility to many who are not concerned with studying 
any particular subject, but who do like a good book in the evenings, 
would be the general library which is associated with the Department 
of Tutorial Classes. This library is available for use by post. <A 
catalogue of, all the books contained in it can be had from the Director, 
and books may then be borrowed threé at a time for periods of three 
weeks. The library includes books of the better class fiction as well 
as books on most subjects about which people want to know something. 
Anyone interested should write to the Director of Tutorial Classes, 
corner of Edward and Ann streets, Brisbane, for information. ~ 
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IN THE FARM GARDEN. 
GREEN MANURE IN THE VEGETABLE GARDEN. 


Where it is intended to commence the cultivation of vegetables during the spring 
this is the most important time of the year to make the preliminary preparations. As 
advised in earlier issues the laying out of the ground, digging and trenching are 
important operations which may be undertaken now. Green manuring is a most 
important and useful practice for bringing soil into good condition for sowing and 
planting in the spring, when almost any variety of vegetable may be grown. Green 
manuring offers a ready means of increasing the organic matter in the soil, and also 
of adding to the soil fertility. It is also the most useful means of suppressing 
weed growth and cleaning land for future cropping. It is generally recognised that 
legume-bearing plants are the most useful for green manuring. Field peas are very 
largely used. When plants belonging to the legume-bearing family are grown under 
suitable conditions, and the roots are attacked by bacteria in the soil which produce 
nodules upon the roots of the peas, the plants are capable of absorbing a consider- 
able amount of nitrogen from the air, and thus the soil is enriched by this valuable 
plant food which is expensive to purchase in manures. But unless the nodule-forming 
bacteria are present in the soil the legume-bearing plants will draw from the soil the 
nitrogen they require for their growth, and the soil will be no richer in this element 
for their use. f 

If the land has not grown peas successfully before, it will pay to take a bushel or 
two of soil from a garden patch or field where peas have thrived, and sprinkle a 
small quantity of this soil along the drills where the peas are being sown. Another 
very useful legume for green manuring is the tick or horse bean. This plant 
resembles the broad bean, but. the seeds are much smaller and are not used as a 
vegetable. The main object of a green manure crop is to obtain as much organi¢ 
matter as possible for digging into the soil in the early spring. In this regard the: 
horse bean is more valuable than the field pea. If it is necessary to inoculate land 
with nodule-forming bacteria for this crop, soil should be taken from a garden patch 
where broad beans have been grown successfully. There are different species of 
organism which produce nodules upon the roots of legume plants, and the bacteria 
which produce the nodules on the roots of peas will not similarly act upon the roots 
of beans. For general purposes a crop of Algerian oats or Cape barley is very 
satisfactory as a green manure crop. These cereals may be depended upon to give a 
good strong growth, providing ample bulk for digging into the soil. They also have 
the advantage that, not being related to any of the plants commonly grown in the 
garden, they are not subject to diseases which may be transferred to the vegetable 
crops to be grown later on. When sowing green-manure crops superphosphate should 
be used with the crop at the rate of 14 to 2 oz. to the square yard. The use of the 
fertilizers will produce a greater bulk of green manure, and where the crop is dug 
into the ground the phosphates which have been absorbed by the crop will be 
liberated in the soil as the plants decay, and be made available in time for other 
plants to use, 2 

: DRAINAGE. 


- Drainage should be considered in relation to all types of soil, but especially 
heavy soils. Neglect to make the necessary provision on such soils explains many 
failures to get good results from them during the winter months. 


Briefly, the objects of drainage are (1) to enable as much water as possible 
to percolate through the soil; and (2) to prevent the lodgment and stagnation of © 
water on the soil surface by enabling excess water to run off with ease. It is 
especially necessary, of course, to drain clay soils. If water is allowed to remain 
on these’ for long they tend to ‘‘puddle,’’? but if the water is drained away the 
soil does not become so compacted, retaining, instead, a more friable (crumbly) and 
porous condition. 4 

Drainage may be of two kinds—surface or underground; the latter is the more 
effective, but it entails more labour and expense. A simple surface drainage scheme — 
consists of shallow trenches running between plot and pathway, and connected up 
to an outlet at a suitable point. A modified form of surface drainage is expressed 
in a system of raised beds. Where some form of drainage is necessary, and the 
‘installation of the underground system is impossible, either of these methods is 
to be commended. ; 

Underground drainage necessitates a considerable amount of trench digging. 
On what plan it is advisable to set out the drains will depend upon the size and 
eontour of the area. In some eases a herring-bone design may be applicable, the 
main trench forming the backbone, so to speak, and running through the lowest 
portion of the land and the smaller contributory trenches spreading upwards from 
this. In other cases it may only be necessary to feed the main trench from one 
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side, while in others again main trenches may best be laid at the edges of the 
area. and fed from the centre. These trenches may then be partially filled with 
broken stones, and the surface of the filling protected with a layer of tin or brush- 
wood, so that the earth with which it is subsequently overlaid may not drop through 
and destroy the porous character of the filling. 

A drain provided with this rubble filling is usually the most convenient to 


_ make, and ig quite effective; but a roughly-built conduit or channel may take the 


place of the broken stones, if desired. This may be made of flat stones or bricks, 
or (failing either of these) of bodrds, Only the sides and top need be formed of 
these materials, the trench floor serving for the bottom. The stones or bricks, or 
whatever is used, should only be loosely laid together, so that water may fall into 
the trench through them and be carried off. In country gardens, where saplings 
are easily available, these may be used effectively in the bottom of the trench (say 
a foot deep), covered by a 6-inch layer of brushwood. 
The depth of the drain depends on the class of soil, but it should be sufficiently 
deep to allow of cultivation above it. If there is difficulty in arranging this the 
scheme should be so adjusted that the drain runs underneath the garden pathways, 
and not under the beds proper; 2 feet 6 inches to 3 feet is usually a satisfactory 
depth at which to lay a drain in the ordinary household plot. 
; There is little necessity for drainage on sandy soils, but gardeners working on 
heavier land should set to work now to repair any deficiency in this direction. If 
the contour of the plot is regular it. is not necessary to do the work all at once. 
As a section of the plot becomes vacant opportunity may be taken to carry out 


drainage work on it prior to preparing it for another planting. Then, when each 


section of the garden has been dealt with, the scheme can be connected up. 


NITROGEN FOR THE GARDEN. 

The most important and at the same time the most expensive element of plant 
food in garden soils is nitrogen. It is obtained in various forms, and the pea and 
clover family have the power of absorbing and assimilating to their own use the 
nitrogen of the atmosphere. It is for this reason that nitrogenous manures should 
not be applied, except in extreme cases, to beans or culinary or sweet peas. The four 
principal nitrogenous manures are sulphate of ammonia, nitrate of soda, nitrate of 
lime, and calcium eyanide of nitrolim, All are highly concentrated, and need to be 
used with the utmost care. ; , 

Nitrogen always stimulates the development of stem and foliage at the expense 
of flower and fruit or seed. If after excessive wet, or from some other cause, @ 
plant eee to stand still, a small dose of nitrogenous manure will often stimulate 
it, and have a wonderful effect. On the other hand, a dose of a nitrogenous manure 


given when the plants are in flower or seed will often cause them to shed their 


flowers and fruit or seeds by causing an exuberance of growth of a soft, sappy 
nature. - 


KITCHEN GARDEN. : 
Cabbage, cauliflower, and lettuce may be planted out as they become large 
enough. Plant asparagus and rhubarb in well-prepared beds in rows. In planting 
rhubarb it will probably be found more profitable to buy the crowns than to grow 
them from seed, and the same remark applies to asparagus. : 
Sow cabbage, red cabbage, peas, lettuce, broad beans, carrots, radish, turnip, 
beet, leeks, and herbs of various kinds, such as sage, thyme, mint, &, Eschalots, if 


ready, may be transplanted; and in cool districts horse radish can be set out. 


The earlier sowings of all root crops should now be ready to thin out, if this 
has not been already attended to. ‘ 

Keep down the weeds among the growing crops by a free use of the hoe and 
cultivator. 

The weather is generally dry at this time of the year, so the more thorough the 
cultivation the better for the crops. 

Tomatoes intended to be planted out when the weather gets warmer may be 
sown towards the end of the month in a frame where the young plants will he 
protected from frost. ; age 


A REMINDER TO ONION GROWERS. 


Onion seed growers should, by now, have gone through their selected onions 
with the object of picking out the best keepers for the production of seed. The 


A 


bulk of these onions should have been selected, previous to storing, for early maturity 


and variety characteristics. At the final selection bulbs that are soft or prematurely 


‘shooting, or those showing any indication of being bad keepers, or that are diseased, 


should be discarded. 


The bulbs should be planted in rows at least 3 feet apart and spaced 2 feet 
apart in the rows. A handy position well protected from the boisterous winter winds 
should be selected for the growing of onion seed. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF MAROH IN THE AGRICULTURAL 
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DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1936 AND 1935, FOR COMPARISON, 


{ 
| AVERAGE TOTAL 
| RAINFALL. | RAINFALL, 
| 
Divisions and | 
Stations. No. of 
| Mar. | Years’) Mar., | Mar., || 
Re- | 1936. | 1935. 
cords. 
| 
| 
North Coast. ); In. In. In. 
Atherton ..  ../| 8-71) 35 | 10-36 |16:56 
Cairns 4c .. | 18:20 54 | 12°76 | 34:36 
Cardwell ; .- [15:53 | (GL | 21-16 | 16-97 
Cooktown ++ | 15*27 60 | 14°48 | 34°57 
Herberton ++ | 7-69 60 | 11-16 | 11:24 
Ingham Ae oe | 15:39 44 | 28°51 117-79 
Innisfail Any «- | 26°36 | 55 | 24-96 |46-46 
Mossman Mill 18-02 | 23 | 19°39 | 28-74 
Townsville .. 712) 65 9-44 | 2°78 
Central Coast. 
AvVTeus : 6°30 49 | 12:33 | 3:10 
Bowen oa +. | 5°45 65 | 26°16 | 2°62 
Charters Towers ..| 3°64 | 54 7:33 | 1:35 
y oe -- | 11-63 65 |31+53 | 5°20 
Proserpine .. «- {11:44 | 33 | 35:56 | 2-60 
St. Lawrence --{ S11 65 4-47 | 2°62 
| 
South Coast. | 
| 
Biggenden .. .. | 3:64 | 37 | 4:06 |. 1:66 
Bundaberg .. +e | 4:905) © 53. | 8:45 |) Te11 
Brisbane “5 «. | 560] 85 5:96 | 1:05 
Caboolture .. .1| 737 | 49 |10°93°) 2-21 
Childers t; 4-28 41 6-43] 114 
Crohamhurst 10:75 43 /18°80 | 4°42 
Kees ‘ | 4:58 49 *28 | 1:88 
Gayndah ; | 2-96 65 2-49 | 1-41 
Gympie he og HEIN GG oe Tas IP Baa? 
Kilkivan ej mpl) BeeRs 57 5:17 | 0-60 
Maryborough ee | 5:76) 65 6°82 | 1552 
Nambour .. +. | 886 | 40 (14-34 | 4-65 
Nanango a te} S27 a St a320 ee 
Rockhampton oe | 4:30 65 510 | 1:49 
Woodfo: ts 2.0} (7:59 49 | 12-25 | 1:96 
i 


| 


| 


Divisions and 
Stations. 


| Central Highlands. 


Clermont .. es 
Gindie at Pg) 
Springsure .. 


Dariing Downs. 


Dalby a 

Emu Vale .. 
Hermitage .. 
Jimbour 

Miles ce 
Stanthorpe .. Bs 
Toowoomba oe 
Warwick =... a) 


Maranoa. 


5 || Roma 


State Farms, &e. 


Bungeworgorai .. 
Gatton College 
Kairi_ i ci 
Mackay Sugar Ex- 
periment Station 


ee 


AVERAGE 
| RAINFALL, 
f No.of. 
~ Mar. | Years’ 
\ Re- 

cords. 
In. 

2:97 | 65 

2-42 | 37 

2°83 | 67 

2:59 | 66 

2:24 40 

1:97 | 30 

2:43 | 48 

2°55, 51 

2:06 | 63 

3.62] 64 

2°42 yal 

2:49 | 62 

1°39 |» 22 

3:03 | 37 

8:39 | 22 
10-26 | 39 


j 


TOTAL 
RAINFALL, 
Mar., ar, 
1936. | 1935. 
In. In. 
8-52 | 1-15 

ae 0-05. 
555 | 0-48 
4:04 | 0-16 
1:70 | 0°55 

ae 0:40 
2°63 | 0°62 
5°15 | 0°16 
4°47 | 0:19, 
3-68 | 0-80 
1:92 | 0:49 
7:05 | .. 
6:98 re 
2:84 | 4:09 

11:63 | 19-03 
36:97 | 3°78 


CLIMATOLOGICAL TABLE—MARCH, 1936, 


COMPILED FROM TELEGRAPHIO REPORTS. 


n 

g 

a 
Districts and Stations. q 3g 
: a4 
pte 
aS 

iad 

Coastal. In. 
Oooktown .. oe +. | 29°76 

erberton t cf a 
khampton : +. | 29°88 
Brisbane... .. | 30-01 

Darling Downs. 

Dalby t, 4 ite -- | 29:96 

Stanthorpe meth | hae 

Toowoomba Me fe KA 

Mid-Interior. 
Georgetown pee ae) | 120;70 
Longreach... 29:86 
BeMitchell 2) a. +) usi|, 29:95 
B Western 

urketown “e +. | 29°78 
Boulis 5. .. | 29°84 
Thargomindah 1. ..! 29-92 


SHADE TEMPERATURE. 


A. 8. RICHARDS, Divisional Meteorologist. 


A 


& 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
Times CompuTep By D. EGLINTON anp A. C. EGLINTON. 


TIMES OF SUNRISE, SUNSET, . Phases of the Moon, Occultations, &c. 


AND MOONRISE. 6 May, O Full Moon 11 am. 
14 ,,  ) Last Quarter 4 12 p.m. 
AT WARWICK. 21. ,, @ New Moon 6 34 a.m. 

MOONRISE. 28 ,, First Quarter 12 46 p.m. 


: Apogee, 8rd May, at 10.24 p.m. 
May, June May, | June, | Perigee, 19th May, at 12.36 p.m. 
1936. 1936. ' 1936. | 1936. Apogee, 31st May, at 12.54 p.m. 


| | On the 20th Mercury, in Taurus, will become 
Rises. Sets. | Rises.) Sets. Rises. | Rises. | apparently stationary, otter which it Will eae to 
move westward until the 14th of June. 

| On the 25th Neptune, in Leo, will also become 
| p.m, | p.m. stationary, changing its direction once more eastward, 
6-18 | 5-20 | 6-37 2 nd 2-7 On the 29th Mercury and Mars will be apparently 


1 | in conjunction, Mercury being 2-2 degrees south of 
2 | 6:18 | 5-19 | 6:37 | 5-2 2°34 2-45 | Mars, long after they have set in Queensland. 
3 | 6-19 | 518} 6:38 | 5-2 3:5 3°23 On the 31st Mercury will reach that part of its 
4 | 620! 5:17} 638} 5:2 3°85 4-8 | orbit which brings it between the Earth and the Sun 
5 | 6-20 | 5-17 , 6°39 | 5-2 49 4°58 and almost in a line with it—avoiding a transit by 
' ae being 2 degrees north of the Sun, 
6 | G21 | 5-16 | 6:39 | 5-2 4:47 | 5:52) Mercury sets at 6.21 p.m., 1 hour 1 minute after 
7 | 621 | 5:15 | 6:39 | 5-2 5-25 6-49 | the Sun on the 1st, and at 6.18 p.m., 1 hour 8 minutes 
8 | 622) 514} 6-40) 52 613) 751 Se it oie its EAE tet ee 
9 | 623 5141] 6-40 | 5-3 rani 8°51 enus rises at 5.15 a.m,, 1 hour 3 minu' ‘ore 
t, 5. tt, 
yt hs 513 | 640| 53 7-58) 9:54 Hie: SENN LO a at 5.29 a.m., 57 minutes before 
i 


| 5-12 | 6-41] 5:3 8:57 | 10°55 | Mars sets at 5.57 p.m., 37 minutes after the Sun on 
12 | 6:24 | 5-11 | 6-41] 5:3 9°57 | 11°57 | the Ist, and at 5.54 p.m., 84 minutes after it on the 


13 | 6:25 5-11) 641| 5:3 10-59] .. | 15th 
3 | | am. | 4) Sun vere ay Caan Seles at 9.45 Mt ye 
my a ¢ st; on the $s at 6.56 a.m. and sets a 
14 | 6-26 5-10] 642/ 5:3 120 | 1257|84¢pme sale dal ates 
15 | 6°26 | 510 | 6:42) 5:3 ae 2-4 Saturn rises at 2.23 a.m. and sets at 2.59 p.m. on 
| | 


a.m, the 1st; on the 15th it rises at 1.34 a.m. and sets at 
BS 2.6 p.m. 
16 | 6:27!| 5:9 6:42 | 5:3, 1-2, 3°12 
| The path of the Moon, beginning at 8 p.m. on Ist 
V7 | 627 5:9 | 643) 54 26 | 4:10 | yfay, will be as follows:—In Leo till the 2nd, in 


5:2 645 | 5S 2 ANS 1:19 

bz 1:35 5 June, © FullMoon. 3 22 p.m. 
LZ; ) Last Quarter 10 5 p.m. 

Tiles @ New Moon 3 14 p.m. 

ib has c First Quarter 5 22am. 


Perigee, 16th June, at 7 a.m. 
Apogee, 28th June, at 6.36 a.m, 


18 | 6:28 | 58 643 | 54 3:12 5-27 | Virgo till the 5th, peeing Spica on the 4th; in Libra 
LOB (46:29 95:See 0148: (gbe4e ly party) = d-ep7) tL Ene 7a Deselne tbe euibrt on. the, bio ites 
apt + 5 ersar Scorpio an rphincus e passing Jupiter. 
29 | 629 | 5:7 | G43) 5:4 5-28) 7-22 | Te Witt be in Sagittarius till the 12th. in Capricornus 
21 | 6:30 | 5:7 6:44 | 5:4 | 6°37 8-11 | till the 14th, in Aquarius till the 16th, passing Saturn 
22 | 6:31-| 5:6 | 6-44 | 5-4 742 8-54 | in Pisces till the 18th, in Aries till the 20th, passing 
23.1 631 56 | 6-44| 54 “44 9-31 | Uranus near its western and Venus near its eastern 
1 | 8-4 * | border, It will pass through the great constellation 
24 | 6:32 | 5:5 6°44 | 5-4 | 9°37 | 10°5 Laue Vey, the 20th i Pata eel tae peas 
+32 | Be AAG i +35 | West an ercury on the east of the Hyades; 
2 me | 22 ee ke | as aa through Gemini till the 25th, through Cancer till the 
5 2 | 10 ; 26th, through Leo till the 29th, passing Regulus on 
27 | 6:34 | 54 6-45 | 5:5 | 11:35 | 11:36 | the 27th, and be again in Virgo till the 31st. 
| - | p.m.) p.m. a May (he oe aie will aphentle oon 
23 6°34 | 53 6°45 55 12°5 12-7 after sunset and remain on e upper half o circle 
29 | 6-35 533 6-45 | 5-5 15-35 | 12-42 round the south celestial pole until daylight. 
| Cape ee 
| 
| 


For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add‘8 minutes; at St. George, 14 minutes; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 


The moonlight nights for each month can best be ascertained by noticing the dates when 


the moon will be in the first quarter and when full. In the latter case the moon will rise 


somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
it is moonlight only till about midnight. After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably. 

[All the particulars on this page were computed for this Journal, and should not be ~ 


reproduced without acknowledgment.] 


ny 


ANNUAL RATES OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One Shilling. 
members of Agricultural Societies, Five Shillings, including postage. General 
Public, Ten shillings, including postage. 


Eo: 


Event and Comment : 


Markets and Population. 
vabesbhe le TN ee, 


VJ HATEVER may be said about Imperial policy, either now or in 

the past, I am satisfied that the greatest influence for peace and 
civilisation to-day is the British Commonwealth of Nations.’? With that. 
remark the Premier, Hon. W. Forgan Smith, LL.D., M.L.A., prefaced 
‘a notable speech at a recent function given in his honour by the Royal 
Empire Society and the British Empire League in London. Sir Archi- — 
bald Weigall, formerly Governor of South Australia, was in the chair. 


The Premier added: ‘‘There are some people who talk of giving 
away what they are pleased to describe as their possessions. It is a 
very easy thing to give away that which you do not own. I am satisfied 
that the progress of the world depends on maintaining and strengthening 
that great Union to which we all belong.”’ : 


Speaking of Queensland, Mr. Forgan Smith said that during the _ 
depression, price-levels fell, the drop amounting, in Australia, to — 
-£200,000,000 per annum. Financial crises took place, and they had to 
be tackled. The people of Australia had faced up to the position. They 
had solved many of their difficulties and they were on the high road to 
a return to prosperity. Considerable sacrifices had to be made, and 
they were borne by the whole community in proportion to their capacity 
to bear the burden. heir financial position was such that they could. 
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look forward to a steady return to normal conditions. Queensland, 
being chiefly an agricultural country, suffered less, probably, than the rest 
of the Commonwealth, and it was in the happy position to-day of having 
a smaller percentage of unemployment than other parts of the Com- 
monwealth. The Jatest figures of normal employment showed that the 
problem was less acute in Queensland than elsewhere. That was the 
measure of their success in developmental projects. 


In Australia, the Governments worked together on a public policy 
after having given full consideration to all its implications. The success 
of that policy laid down a few years age was amplified in 1932, and 
the recovery that had taken place in all the States was very evident at 
the present time. 


Their immediate problems were markets and population. He took 
the view that, in the last analysis, the title of an individual to hold land 
was to be judged by the use to which he put it. The same principle 
applied to the territory held by a country. The only title to any 
country that history recognised was successful occupation, and Aus- 
tralia must have population in order that its development should be 
successfully continued and effective occupation accomplished. 


The Australian population was 98 per cent. British. That was a 
factor the importance of which could not be over-estimated. And, with a 
reasonable policy carried out by the Australian and Imperial Govern- 
ments, there was no reason to fear that this percentage could not be 
maintained. There was no reason at all, in the natural course, why 
the Commonwealth should not be peopled by our own stock; why we 
should not bring them out to a healthy climate where men, women, and 
children would be given the opportunity of developing themselves in the 
manner for which Nature had fitted them. There were two basic essen- 
tials—markets and population, population and markets. 


It was necessary that we should come down to essentials before any 
remedy could be found. In discussing the problem of markets with- 
many people in London, he found that there was a good deal of confu- 
sion of thought. Information had not been so widely distributed as it 
might have been. Australia was not competing with the farmers and 
producers of Great Britain. What it was doing was to compete with the 
farmers and producers of what were properly called foreign countries. 
It was not widely enough known that Australia purchased from Britain 
more than Argentina and Denmark put together. In considering matters 
of trade and two-way traffic, it was important that these factors should 
be clearly recognised. Australia was not willing to accept as a basis 
of negotiation that it should share equally the British market with 
foreign countries. ' 


se These matters had an important bearing on the problem of migra- 
tion on the one hand and with population on the other. They required 
people of British stock, but it was illogical to talk of increasing the 
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population of Australia by means of State-aided migration, and, at the 
same time, to speak of restricting the amount of exports it could send. 
The two things could not be reconciled. 


It was a debtor country and must sell more than it bought if it was 
at all times to be able to meet its obligations, financial and otherwise. 
It had always met its obligations on the due day, but it must have the 
means of earning a livelihood so that it could go on meeting these 
payments. 

A man on the land in Australia produced more than he could use 
himself, so that, in dealing with migration problems, one must take into 
account the problem of markets. Much confusion and difficulty had 
been caused in past years by people being misled, and therefore they 
wanted to provide the people of Great Britain with the facts: They 
wanted to be able to tell them that they would be able to look forward 
to a great future in a country like Australia. But they were not going 
to institute any scheme of mass migration unless they could be sure that 
this was beyond all possibility of misunderstanding. They wanted to 
be sure that the people of Great Britain had the facts—that if they were 
industrious and went to Australia their future would be reasonably 
assured. They must not forget the lessons of experience in deciding 
how migration was to be carried on. 


The facts of existing price levels and the lack of purchasing power 
in Great Britain and in Europe must also be considered. A form of 
perverted nationalism had resulted in closing markets and restricting 
the channels of trade and commerce in the industrial countries of the 
world. These processes had greatly affected the market for certain 
commodities. There were countries in Europe which produced sugar, 
and they liked to think that they could share in the British free market. 
Owing to excise and other charges, the prices of sugar in Europe ranged 
up to 74d. per lb. in English currency. Thus, the amount sold was kept 
low by the excessive price. The situation brought about by this form 
of economic nationalism was largely responsible for the friction and 
danger existing in the world to-day. 


Those were the reasons why nations lacked confidence in one another. 
They were the fruitful causes of misunderstandings which led to war. 
Industrial changes and scientific developments had enabled us to pro- 
duce to-day abundance of food which would not have been dreamed of 
thirty years ago. We must try to make these products available to the 
people of the world. Public policy should aim at a better distribution 
of this plenty as an aid to solving industrial and social problems and 
minimising the jealousies which concerned us all so much to-day. 


The future of Queensland was assured. They intended to develop 
the country to the best of their ability. They were happy in the rela- 
tions which existed between them and the sister States and other parts 
of the British Commonwealth of Nations. They wanted to work in 
co-operation with other members of that great family which was one in 
sentiment and objective. 
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Experiments with Vapours for the Control 
of Blue Mould of Tobacco. 


By L. F. MANDELSON, B.Sc.Agr., Pathologist. 


P ATHOLOGISTS of the Council for Scientific and Industrial Research 

recently evolved a method for successfully protecting tobacco 
seedlings from blue mould infection, by growing them in covered seed- 
beds in which various liquids were vapourised. The most satisfactory 
results were obtained by using a concentration of benzol vapour produced 
by an area of liquid equal to two square inches per square foot of bed. 
‘Toluol and petrol were also investigated as evaporating materials. 
These experiments were carried out during the period 16th November, 
1934, to 6th June, 1935. At an interstate conference on tobacco problems 
held in July, 1935, representatives of the various State Departments of 
Agriculture were invited to investigate the possibilities of this method 
for controlling blue mould under their local conditions. 


Reports have indicated that benzol has been successfully tested 
in the various States, and in Western Australia satisfactory results 
were also obtained with petrol and ‘‘X3 solvent’’ when used at half 
the recommended strength. ‘The object of this report is to discuss a 
series of three experiments which have been completed in Brisbane 
during 1936 to investigate this method of controlling blue mould. 


In these experiments, the fungicidal efficiency of four materials— 
namely, benzol, toluol, ‘‘ X38 solvent,’* and ‘‘X300 special boiling point 
spirit’’—was investigated. Benzol is a commercial product containing 
benzene, toluene, xylene, &c., and is obtained from the distillation of 
coal tar and by scrubbing coke oven gas. It has a boiling point range 
from 70°C. to 98°C. ‘Toluol is commercial toluene obtained from the 
distillation of coal tar, and may also be found in certain natural 
petroleums. The boiling point of toluene is 110°C. The othér two 
materials are hydro-carbon distillates from crude oil, and were supplied 
by the Shell Company of Australia, Ltd.; ‘‘X3 solvent’’ has a distilla- 
tion range of 100°C. to 120°C., and ‘‘X300 special boiling point spirit’’ 
from 150°C. to 185°C. 

Details of Experiments. 

In the first experiment tobacco seedlings were grown in ten cold- 
frames, five of which were covered with glass, and five with calico treated 
with linseed oil, and some were grown in open beds. The volatile 
materials tested were benzol and ‘‘ X38 solvent,’’ and were used at both 
“‘normal’’ and half ‘‘normal’’ concentrations. A ‘‘normal’’ concentra- 
tion of vapour was considered as being produced by an area of liquid 
equal to two square inches per square foot of bed—i.e., where the area 
of the evaporating liquid was 1/72 of. that of the bed. Two open 
beds were sprayed with colloidal copper with soft soap as a spreader. 
The’ other open beds, one glass-covered bed, and one calico-covered bed 
contained seedlings which received no treatment, and acted as controls 
for the experiment. : 


The liquids to be evaporated were poured into tin vessels of 
appropriate dimensions in the late afternoon, and the covers of the 
frames were then placed in position. In the morning the covers were 
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taken off, the liquids were removed, and the amount which had evaporated 
was estimated. Maxima and minima temperature readings in both glass 
and calico-covered frames for the period the plants were exposed to 
the vapours were recorded, as well.as the daily range in open beds. In 
order to introduce blue mould, a water suspension of spores of the 
causal fungus was sprinkled over the seedlings, and, subsequently, 
diseased plants were brushed over the beds. 


Throughout the period of the experiment, beds treated with both 
-Denzol and ‘‘X3 solvent’? at both ‘‘normal’’ and half ‘‘normal’’ con- 
centrations remained entirely free from blue mould infection (Plate 
199). At the higher concentration, seedlings were stunted and were 
rather pale. Growth was almost normal, however, at the lower concentra- 
tion, and plants treated with ‘‘X3 solvent’? made rather more satis- 
factory growth than those treated with benzol. At the termination of 
the experiment, plants sprayed with colloidal copper were only slightly 
affected with blue mould. All control plots at this time were affected, 
and seedlings in open beds suffered more damage than those in the cold- 
frames. In all cases, plants in calico-covered frames did not make as 
satisfactory growth as those grown under glass. 


The object of the second experiment was to investigate the efficiency 
of benzol and toluol. The same equipment was used, and the experiment 
was conducted in a similar fashion to that of the first, with the exception 
that spraying with a fungicide was omitted. Furthermore, in addition 
to artificial infection, the seedlings were also exposed to natural infection 
with blue mould from the diseased survivors of the previous experiment. 


Unfortunately, seedlings throughout the bed, both covered and 
uncovered, made very unsatisfactory growth; consequently, it was diffi- 
cult to estimate the toxic effect of the two materials used at varying 
concentrations, or the effect of glass or calico covers. At the termination 
of the experiment, all plants in the open control beds had been killed 
by blue mould, and those in covered control frames were only slightly 
less affected. Plots treated. with either benzol or toluol, however, 
remained free of the disease. : 


The third experiment was an attempt to control blue mould by 
vapour treatment, and at the same time reduce the initial cost of equip- 
ment and cost of operation. The volatile materials tested were benzol 
and ‘‘X300 special boiling point spirit,’’ used at half the ‘‘normal”’ 
concentration. The latter was included owing to its relative cheapness, 
and benzol, which had proved effective in the previous tests, was useful 
as a check on its fungicidal value. A special type of vapour-tight tent 
was used in this experiment. Oiled calico with wooden rollers attached 
to its sides was supported by a strained wire running the length of the bed. 
The ends of the tent so made were blocked with a triangular-shaped 
piece of board to which the canvas could be attached by means of tapes. 
In order to admit ventilation or sunlight, the calico sides could be rolled 
up to any desired height and kept in position by means of pegs fitted 
into the sides of the triangular wooden ends (Plate 200). Two such 
tents, 15 feet by 3 feet 6 inches, were used for vapour treatment. A 
third tent of similar dimensions but without wooden ends was used as 
a control bed. Short strips at either end of the plot which were not 
covered and received no treatment served as additional controls. 
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It was found that seedlings in the control tent, possibly due to 
better aeration, made more satisfactory growth than those in the vapour- 
tight tents. At the conclusion of the experiment, plants in the control 
plots had been killed by blue mould. Those in both gas-treated plots 
remained free from the disease, but were rather spindly in ‘growth. 
Plants treated with ‘‘X300 special boiling point spirit’? were larger 
than those in the benzol-treated bed, and showed -less vapour injury. 
However, in both cases a certain amount of vapour injury occurred in 
the vicinity of the evaporating vessels (Plate 201) and along one side 
of the bed. Furthermore, owing to the triangular construction of the 
ends, the slack calico sides had a tendency to rub on the soil and so kill 
young seedlings growing along the edge of the bed; consequently, if beds 
of this type were adopted in practice, it would be an improvement to 
have the walls of the bed perpendicular near the surface of the soil. 
This could be arranged by constructing a five-sided wooden end, which 
would make a ridge roof for the tent, and also permit the sides of the 
tent to hang perpendicularly, Furthermore, by arranging for the 
wooden rollers to overhang the earth supporting walls of the bed, less 
waste of seed-bed area would result. 


Evaporation of Volatile Materials. 


Benzol was used in the three experiments under discussion, and 
its rate of evaporation varied in each (Table I.). This variation was 
probably associated with differences in the temperature range during 
the period of the experiments, and also with the nature of the material 
used for the seed-bed covering, and the volume of the vapour-tight 
structures employed. The relative rate of evaporation of the other 
materials may be estimated by comparison with benzol in the respective 
experiments. It will be noted that this rate varied inversely with the 
boiling points of each. The actual cost of controlling blue mould by 
vapours largely depends on the rate at which the materials evaporate, 
as well as on the price of such materials. 


TABLE J. 
EVAPORATION oF MATERIALS. 


— 
Period of ee 
é , Pp ti 
Materials. eas Amount Evaporated. | Leseee: 
a i en tae en ee Be Be i} 
Experiment I. (in cold-frames)— Days. | 

Benzol(NandN/2)..  .. —.. | 22} 10,950..c.(=19-3 pts.) | 57-1 

XS solvent (Nand N/2) .. _-. | _22 | 6,625 0.0.(=11-7 pts) 37-7 
Experiment IT. (in cold-frames)— 

_Benzol (N and N/2) .. oie Sr 23 14,185 c.c. (=24-9 pts.) 62-4. 
__Toluol (Nand N/2).. .. _ 23 | 9,360 c.c. (=16-5 pts.) | 42:3 
Experiment IIT. (in calico tent)— | 

Benzol (N/2) .. ae At vt 29 18,480 c.c. (=32:5 pts.) | 34:8 

X300 special boiling point spirit .. 29 7,050 c.c. (=12-4 pts.) | 14:2 


(N=“normal” and N/2 =“ half normal” concentration of vapour respectively.) 


Discussion. 


From the results of these experiments, it appears that all four 
materials tested are equally effective in controlling the disease, both 
when used at a “‘normal’’ and a half ‘‘normal’’ concentration. Although 
some stunting of seedlings resulted when grown in these vapours, less 
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injury occurred with the lower concentration. The crude oil distillates 
““X3 solvent’? and ‘‘X300 special boiling point spirit,’’ furthermore, 
were less toxic than benzol to plant growth. No doubt the operating 
cost of controlling blue mould by vapour treatment could be consider- 
ably reduced by using a material such as ‘‘X300 special boiling point 
spirit’’ at the lower concentration. 


A further economy could be effected by using a vapour-tight tent 
rather than the cold-frame type of seed-bed. The type described in this 
article could, no doubt, be considerably improved upon, and could be 
constructed relatively cheaply. 


It is proposed to carry out further experiments at various tobacco 
‘centres during the approaching season, with the object of obtaining 
confirmation of the results discussed in this article. Readers who may 
consider using vapours for the purpose of controlling blue mould are 
reminded that they possess varying degrees of inflammability. 
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PRIDE IN POSSESSION. 


The slogan ‘‘ Better Pigs on Every Farm,’’ adopted by the Stud Pig Breeders’ 
Society indicates a desirable objective and paves the way for progressive action. 
It is human nature to feel proud of one’s possessions and attainments, and a farmer is 
(or should be) proud of his farm and of his stock. But how often he omits igs 
as one of his possessions of which he is proud, and just as’ often he may overlook 
them in importance as profit earners. ~ 


: While it is true, as emphasised by the National Pig Breeders’ Association 
overseas, that pigs have justified the aphorism that they are ‘‘copper or gold’? in 
times of general depression, it is surely worth while to have an interest in something 
which has a chance of bringing in gold than to be solely concerned in undertakings 
which ought to yield consistent profits, but which, owing to a great variety of 
circumstances, often fail to do so. 


Pig production is a branch of agriculture with immense possibilities. Great 
Britain imports annually over £40,000,000 worth of pig products, of which, until 
quite recently, Australia contributed nothing at all. The industry is growing and 
prospects are good, but better quality is required if we are to maintain our position 
as exporters and receive the maximum profits. 


It is sound business to buy purebred pigs even if the purchaser has no intention 
of becoming an exhibitor of pedigreed stock, for the purchaser of purebred pigs will 
derive satisfaction and pleasure from the ownership of those better quality animals, 
especially if, in addition to purchasing them he gives them that added care and 
attention which are essential to success. * 


There are several British breeds of pigs in which farmers generally should be 
specially interested—the Berkshire, the Large White, the Tamworth, and the Middle 
White. The breeding and feeding of purebred animals are actually less costly 
than the breeding of other types of pigs, while there is no reason why the profits — 
should not be materially higher. ‘‘Pigs for profit, and better pigs on every farm,’’ 
should be the slogan adopted by every farmer—E: J. Suevron, H.D.A., Senior 
Instructor in Pig Raising. ¥ 
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The Tobacco-growing Industry in the United 
| States of America. | 


By L. F. MANDELSON, B.Sc.Agr., Plant Pathologist. 
[Continued from May, 1936.] . 


Cultural Practices. 


FARMING methods vary greatly in different parts of the flue-cured 

belt, due partly to local conditions such as soil and climate, and the 
nature of other crops grown oh tobacco farms, the type ‘of labour 
employed, and the farming traditions of individual areas. Some States, 
such as Georgia and South Carolina, have only been growing tobacco for 
a relatively short period, and in such areas new methods are more 
quickly adopted, and farming tends to be of a more progressive nature. 
The methods adopted in the Piedmont or Old Belt of North Carolina 
and Virginia, vary somewhat from those of the New Belt, situated on 
the Coastal Plain extending from North Carolina, through South Caro- 
lina and Georgia into Northern Florida. The former is hilly country 
with a great diversity of soil types, whereas the latter is fairly uniformly 
flat, with a poor sandy loam soil. 


Pate 202. 


Cnoprine Down ToBacco StaKs.—At the termination of the season tobacco 
stalks are frequently chopped down with a stalk-cutter. This implement is shown 
in operation in North Carolina. ° 


Soil Preparation. 


After harvest in the Piedmont area, the old tobacco stalks are 
usually chopped down with an implement known as a stalk cutter 
(Plate 202), and the hills are ploughed down in the direction of the Lows. 
The soil is then cultivated with a disc cultivator. Rye is planted in the 
autumn, and the crop is ploughed in when knee high about seven months 
later. Such a cover crop is very desirable in this section to prevent 
erosion, and to improve the condition of the goil which is frequently of 
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PLATE 203. 


ToBacco FIELD PREPARED FOR FERTILIZER APPLICATION.—A tobacco field in 
Georgia showing where rows have been opened up with a shovel plough preparatory 
to applying fertilizer. 


Phate 204. 


_ APPLYING FERTILIZER.—In the foreground fertilizer is being applied with a 
distributor. The team in the background with a small shovel plough, follows on 
and incorporates the fertilizer with the soil. The soil is an extremely heavy type 
jn the Piedmont section of North Carolina. 
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a heavy nature. It also mitigates losses by leaching, which may be 
considerable between tobacco crops. Lysemiter studies at the Virginia 
Polytechnic Institute have indicated that 48 lb. of nitrogen may be lost 
between October and March, whereas where rye was grown, only 14 Ib 
of nitrogen were lost. 


After the soil has been worked up into a good tilth, drills are 
opened up with a shovel plough (Plate 203), and fertilizer is applied 
with a distributor (Plate 204). A smaller shovel plough is then used 
to thoroughly incorporate the fertilizer with the soil (Plate 205). The 
hills are eventually ‘‘listed’’ by making a furrow with a turning plough 
on either side of the drill (Plate 206). In the Winston-Salem section 
where the soil is rather rich, only very small ridges are made, and an 


Puate 207, 


A ‘*Draq?? FoR SMOOTHING orr ToBacco Hitts.—The usual type of ‘‘drag’’ 
consisting of a couple of logs, used for smoothing the tops off tobacco hills prior 
to setting plants in the field. 


almost flat method of cultivation is practised. This method, which is 
not typical of the belt, is possibly adopted to discourage root develop- 
ment, and prolonged growth on this soil type. 


Prior to setting the plants in the field, the tops of the hills are at 
times smoothed off almost to the original level of the ground, by drawing 
a heavy board or log down a couple of rows at a time (Plate 207). More 
frequently in the Piedmont area, the position in the row where each 
plant is to be set is firmed (‘‘patted’’), or the top of the ridge is dragged 
off (‘‘brushed’’) with a hoe, according to the moisture content and 
texture of the soil. In Virginia a method peculiar to that district is to 
pull a ‘‘drag,’’ consisting of four boards or runners, across the rows 
(Plate 208), and so make four depressions where plants are to be set in 

each row in one operation. A simple method sometimes adopted is for a 
farm labourer to walk along the top of each row and so mark the posi- 
tion for each plant with his feet. On heavy soils which tend to form 
clods, a “‘Climax’’ harrow (Plate 209), which is a metal implement 
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specially constructed for clod breaking, is run down the rows. Tn some 
cases, plants are set in the rows without any preliminary smoothing of 
the ridges. 


The object of smoothing down the hills or setting plants in depres- 
sions is to encourage early and rapid growth of the plants, or in some 
cases, to afford young plants some protection from winds. On light 
soils particularly, it firms the bed and so encourages capillarity and the 
presence of moisture near the roots of the young plants. Furthermore, 
by starting with a low hill, each cultivation tends to build up the soil 
about the plants, and this encourages the development of ‘adventitious 
roots which increases the plants’ feeding surface, tends to control root 
rots and nematod injury, and is generally beneficial. 


Wee 


PLATE 208, 


_ _A Type or ‘‘Drag’’ USED IN Vircinis.—Showing the type of ‘‘drag’’ used 
in Virginia. It is run-across the rows and makes four depressions where plants 
are set in each row. : 


When the plants are set with horse-drawn machines (Plate 210), 
the ‘‘middles,’’ or the soil between the rows is ploughed out, so as 
to make a wide bed to support the machine. In any case, the most pro- 
gressive farmers plough out the ‘‘middles’’ as soon as possible after 
setting, so as to allow adequate drainage for the hills. 


A makeshift method of preparing the land, sometimes adopted 
when farming operations have been delayed by unfavourable weather 
conditions, consists of ‘‘re-bedding.’’ In this case, the original rows 
are left standing after the crop has been harvested, until the following 
spring. Fertilizer is then placed in the furrows between the rows, and 
covered by ploughing down the old rows on either side with a turning- 
plough. The new hills or beds are subsequently made where the old 
furrows originally existed. ; 


In the Piedmont area, where soil erosion is becoming an increasingly 
serious problem, special precautions have to be taken with row cultivated 
crops (Plate 211). On steep hillsides, tobacco rows are made at right 
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PuatE 209. 


‘*CLIMAX’? Harrow.—‘ Climax’? harrow being used to break down clods on 


heavy soil in North Carolina. It consists of a number of curved metal bars. which 
are drawn along the tobacco rows. 


PLATE 210. 


PLANTING MACHINE AND ‘‘DraG.’’—Showing a planting machine in operation 
in North Carolina, In the right foreground may be seen a log which is used as a 
drag for smoothing down tobacco hills. 


ea 
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PLATE 211, 


EROSION PREVENTION.—A newly planted tobacco field in the Piedmont section 
of North Carolina. Note the grass-covered earth banks or terraces across the 
field, erected to mitigate washing of the soil in hilly country: 


angles to the direction of greatest slope, and hence follow the contour 
of the field. Earth banks, or terraces, are also erected parallel to the 
rows. They are not cultivated, and are allowed to become covered with 
grass and other vegetation in order to mitigate washing of the soil. - 


In the New Belt, the best practice is to break up the soil in the 
autumn or winter in order to facilitate the decay of vegetable matter, 
and generally “‘sweeten’’ the soil. As in the Piedmont, fertilizer is 
applied in a drill, and is incorporated in the soil with a shovel plough, 
and beds are subsequently ‘‘listed’’ over the fertilizer with a turning 
plough. Possibly more care is given to obtaining a uniform distance 


& 


PLATE 212. 


MARKING out Tosacco Rows.—A mule-drawn wooden marker.in use in Georgia. 
Four parallel rows are thus marked in one operation. 
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between the rows and between plants than in the Old Belt. At times 
a mule-drawn wooden marker (Plate 212) is drawn over the field, 
which marks the position for four or five drills in one operation. After 
the beds have been made, the positions where the plants are to be set 
is sometimes marked by running a spiked wheel down the rows, or by 


PLATE 213. 


MarkInG Positions ror PLANT Serrina.—A wooden marker in use on experi- 
mental plots in Georgia. Various devices are used for setting plants at regular 
distances apart in the rows to ensure even development of the plants. 


é PLATE 214, 


‘<TrrTING’? TOBACCO PLANTS.—Seedlings being removed from a seed-bed in 
North Carolina for transplanting in the field. Note the tomato plants growing 
around the border of the bed. : ‘5 
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other devices (Plate 213). Such practices tend to ensure even develop- 
ment of individual plants. In many eases, of course, judgment alone is 
used in marking out the rows and spacing the plants. The practice of 
smoothing off the tops of the rows is fairly general; nevertheless, where 
the soil has been reduced to a very fine tilth, the smoothing procedure 
is not considered so necessary. 


PuLatE 215, 


SEeTrine Topacco By HAnD.—Hand setting a field of tobacco in North Carolina. 
Note the mule team with barrels of water and water being poured around the 
newly set plants. 


4 


PLATE 216. 


Serrine Topacco By Hanp.—A large gang of workers setting tobacco under 
shaae in Florida. Water and plants are carried ahead of the party in a wagon, 
and a remarkably extensive area can be planted up in a day in this fashion. 
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Planting. 


With the approach of spring, the tobacco plants are pulled (Plate 
214) from the beds and set in the field. 


Most of the crop is set by hand (Plates 215 and 216). During 
periods of showery weather, labourers dibble the plants into the hills 
with short pegs, and firm the soil about them. Should it be considered 
that there is insufficient moisture in the soil or during dry periods, 
hand watering is employed. Successful hand setting depends largely 
on the skill of the workmen, and not infrequently variations in the 
“‘stand’’ of plants in rows set by different labourers can readily be 
observed. Mule-drawn planting machines are more generally employed 
in the Old Belt than on the Coastal Plain. They make it possible to 
plant the crop with great rapidity, and may conveniently be used in dry 


PLaTE 217. 


Serrine By Hanp Macuinr.—‘‘ Masters Plant Setters’? in operation in South 
Carolina. An assistant drops a seedling down a side tube and the operator by 
actuating a lever releases a small quantity of water about the plant in the soil. 


weather, since they automatically water the plants while setting them 
in the soil. A small hand implement, known as the ‘‘Masters Plant 
Setter’’ (Plate 217), is becoming increasingly popular in the tobacco 
areas, and quite a large proportion of the crop, particularly in the New 
Belt, is being planted with it. It consists of a vertical cylinder to con- 
tain water, and a side tube large enough to take a tobacco seedling. The 
operator digs the nose of the machine into the soil, an assistant drops 
a plant down the side tube, and by operating a control at the top of 
the machine, a small quantity of water is released and soil is drawn 
about the plant. The machine has many advantages over other methods, 
such as low capital cost, ease in operation, and adaptability during 
dry weather, or on uneven ground. It tends to ensure regularity of 
ae and hence is particularly desirable in experimental work (Plate 
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The distance between plants as well as the space between rows varies 
with soil types and with individual farmers. The rows are usually 3} 
feet to 4 feet apart, and the plants are set 20 inches to 30 inches in 
the row. On very fertile soil, however, they may be set as close as 18 
inches between plants. As a generalisation, it may be said that plants 
are set about 2 feet apart, and the distance between rows is 4 feet. 


The correct time for’ setting plants in the field is of considerable 
importance. If set too early, plants tend to develop leaves which are 
heavy, coarse, and undersized. If set too late, unfavourable weather 
conditions at the latter part of the season may result: in the unsatis- 
factory ripening of the crop. In the established tobacco growing areas 
in the United States, farmers definitely know the most satisfactory time, 


Puatn 218. 


HAND SETTERS -IN USE FOR EXPERIMENTAL Work.—Setting a tobacco field 
experiment at the Coastal Plain Experiment Station in Georgia. Two men following 
the planters firm the soil to facilitate an even stand. Note how the tops of the 
hills have been smoothed off almost to soil level and the positions for the plants 
marked. The plants are not covered or hooded after being set in the field. / 


to within a few days, for setting the crop in their own districts. Con- 
sequently, the dates when crops will be set and harvested are well 
established, and these operations proceed as the warm weather progresses 
from South to North. : ae 


Plants are not ‘hooded’? or protected with paper or any such 
material after being set in the field (Plate 218). - 


Fertilizers. 

Tobacco fertilizer formule, the sources of plant food to be used 
in them, rates of application for various soil types, and methods of 
fertilizer application have been extensively investigated in the United — 
States. At a tobacco conference held in Virginia last year, specialists 
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from various parts of the flue-cured belt discussed their investigations 
in this field, and as_a result of their discussions, made official recom- 
mendations for fertilizers for the 1936 bright flue-cured tobacco crop. 
They may be briefly summarised as follows :— 


(1) For Heavy or More Productive Soils—700 to 800 pounds 
per acre of 3-10-6. (These figures represent percentages of 
total nitrogen, available phosphoric acid, and potash Besse 
tively, in the fertilizer mixture.) 


(2) For Light or Less Productive Soils —800 to 1,000 pounds 
per acre of 3-8-6. 


PLATE 219. 
A Low SunpHur FErtinizer ExprrimMent.—A mature crop in South Carolina 
where fertilizer ingredients low in sulphur had been applied. 

Where high topping is practised and heavy yields are erpccted the 
potash content may be increased to 8 per cent. or 10 per cent, with 
profitable results. It was further recommended that the fertilizer should 
be mixed thoroughly with the soil in the row before ridging or applied 


in bands at the side of the rows, and that it should be applied Lee days 


before Bpuine plants whenever practicable. 


Sources of Plant Food. 


1. Nitrogen One-third of the nitrogen should be pervert from 
high-grade organic materials of plant or animal origin (e.g., cotton- 


seed meal, fish scrap, animal tankage, &c.); one-third from materials 


supplying nitrogen in the nitrate form; and one-third from urea and/or 
standard inorganic sources of ‘nitrogen. Not less than a quarter of the 
nitrogen should be water soluble. 


2. Phosphoric Acid.—To be derived from superphosphate, double 
(also called treble), superphosphate, and/or dicalcium phosphate. 


3. Potash—To be derived from any source of available potash, 
‘provided the chlorine content of the mixed fertilizers so compounded 


— ." 


1 JuNE, 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 553 


does not exceed 2 per cent. Where tobacco by-products are used, they 
must be sterilized to kill any disease organisms which may be present. 


4, Magnesia.—It is recommended that fertilizers carry 2 per cent. 
magnesia (MgO), at least one-half of which shall be derived from water 
soluble materials, or shall be water soluble in the mixed fertilizer. 


5. Chlorine.—Fertilizer mixtures should contain 2 per cent. chlorine. 
It has been found that small quantities of chlorine increase the acre 
value of the crop, but an excessive amount injures growth, reduces 
quality, and has an unfavourable effect on the burning quality of the 
cured leaf. 


PLATE 220. 
Sipe Harrows.—Showing wooden side harrows, an implement frequently used 
in the flue-cured belt for breaking the crust of the soil after plants are established 
in the field. 


6. Sulphur.—Fertilizers should contain a minimum quantity. of 
sulphur, preferably by reducing the more soluble sulphur compounds 
used in the fertilizer. Recent experiments have indicated that maturity 
is delayed, and the colour of the cured leaves has a tendency to be red 
when large quantities of sulphur are included in the fertilizer mixtures. 


7. Calcium.—Fertilizers should carry in an available form, a mini- 
mum of 6 per cent. of calcium oxide (CaO) equivalent. This recom- 


mendation becomes necessary as a result of the present tendency to 


substitute high analysis materials, often low in calcium, for super 
phosphate. : 

It was further recommended that dolomitic limestone should be 
used as a neutralising agent for non-acid fertilizers, since it contains 
both magnesia and calcium, which are important plant food materials. — 


24 2 
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The above recommendations are merely suggestions based on many 
years experience and experimentation as to the best procedure for 
fertilizer applications for tobacco, and they do not indicate the general 
practice of tobacco farmers in the flue-cured belt. Probably the 3-8-3 
formula is still most generally used in North Carolina, and the usual 
application is about 1,000 lb. per acre on the lighter soils. In regard 
to sources of plant foods, the following may be taken as a rough 
generalization :—Nitrogen ig derived from 25 per cent. cotton seed 
meal, 25 per cent. from dried blood, fish scrap, tankage, &c., 25 per 
cent. from nitrate of soda, and 25 per cent. from ammonium sulphate. 
The “ phosphoric acid is derived from superphosphate. The 
potash from muriate of potash and sulphate of potash, or sulphate 
of potash-magnesia. It must be remembered, however, that there is a 


PLATE 222, 


Cunrivatine with A ‘‘SweEep.’’—Shallow cultivation with a ‘‘sweep’’ is the 
general practice in the Southern tobacco-growing States. Alternate rows are 
cultivated weekly in this fashion. : : 3 


tremendous variation in fertilizer formule and ingredients used. There 
is undoubtedly a tendency at present to increase the percentage of potash 
in tobacco fertilizer mixtures, and 5 per cent. potash is now fairly 
generally used in the more southern states. — 


The suggestion of lowering the sulphur content of fertilizers is of 
very recent origin, but there are already indications that it will be 
generally adopted in due course. In recent experiments, nitrate of 
potash has been substituted for sulphate of potash, and superphosphate 
by other high analysis phosphates with a low sulphur content, and the 
results have been satisfactory (Plate 219). There appear to be some 
points of resemblance between sulphur and nitrogen nutrition. _ An 
excess of either results in a heavy leaf, which does not yellow readily, 
and a deficiency causes chlorosis. A lack of sulphur, however, is not- 
associated with ‘‘firing’’ around the margin of the leaf as with nitrogen 
deficiency, and the chlorotic symptoms tend to disappear after rain. 


_ _ The use of lime was at one time recommended for tobacco soils, but 
it is now considered definitely detrimental. The best quality leaf is 


. 
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grown on soil with an acid reaction. The excessive use of lime tends 
to make soils alkaline, adversely affects the quality of the leaf, and 
permits the development of black root rot. Liming may at first tend 
to increase yield, but the final result is to more or less permanently 
reduce the usefulness of the soil for tobacco culture. 


Well-rotted horse manure has been found to be a very desirable 
form of nitrogen, as it produces a smooth, good quality leaf. It is 
frequently used at the rate of 2 or 3 tons per acre, irrespective of the 
amount of artificial fertilizer applied, and would probably be used 
more extensively if it were available. The usual practice, when moderate 
quantities are applied, is to drill it in rows and hill it over some ten or 
fourteen days prior to the applications of fertilizers. 


PLATE 223. 


YouNe Topacco READY FoR THE First OuLTIVATION.—A field of young tobacco 
which has just commenced to make growth. 


Cultivation. 


Cultivation methods vary somewhat in different areas in the flue- 
cured belt. The most usual practice, however, is to break the crust_after 
the plants are established with a small-toothed cultivator or ‘‘side- 
harrows,’’ which is an implement with tines set diagonally to the diree- 
tion in which it is drawn (Plate 220), and to chip between the plants 
with a hoe. Subsequently, shallow cultivation is practised once a week - 

_ between alternate rows with a ‘‘wing sweep’’ (Plate 222), the soil 
between the rows being traversed three or four times to complete the 
cultivation. The ‘‘sweep’’ is a shallow ploughing implement (Plate 221) 
with a broad, arrow-shaped blade which is used extensively in the South 
for row-cultivated crops such as cotton and corn. A‘fter the crop has been 
six or eight weeks in the field, a somewhat wider bed is made with the 
sweep, and cultivation ceases. The crop is then said to be ‘‘laid by.’? 


In the early days of tobacco cultivation the plough was more 
extensively used for working this crop, and is still used to some extent 
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in the Old Belt. However, with the extension of tobaceo-growing into 
the Coastal Plain, the methods used there for the cultivation of cotton 
were applied to tobacco culture as well. The ‘‘sweep’’ method of cultiva- 
tion, which is shallow and does not develop a very broad bed, is largely 
dependent on favourable weather conditions for success. Consequently, 
there has been a tendency in’ recent years to re-introduce the single- 
furrow turning plough (Plate 221), for crop cultivation. Plough 
cultivation is at present being strongly advocated in South Carolina. . 
The method appears to have many distinct advantages, and hence will 
be discussed in some detail. 5 


Pe 
i 


PLATE 224, 


Tue First Stace or ProugH CuLtTivarion.—Two deep furrows being made 
+ with a ‘‘bull-tongue’’ on either side of the rows of young tobacco. On the right 
may be seen a second plough following up with the next operation. 


- Plough Cultivation. 
The object of this method is to deeply aerate the soil and build up 


a high bed about the plants. In this way, root development is 


encouraged, moisture is retained in the bed, surface water is drained 
to the middle of the rows, and leaching of fertilizer is minimised. Such 
a method should, therefore, tend to lessen the extreme effects of adverse 
seasons, whether they be excessively wet or dry for prolonged periods. 
Plough cultivation differs from the more general methods in that two or 
three good, deep cultivations are given instead of a continual shallow 
scratching of the soil, and that a broader and deeper bed is built up. 


Details of the procedure are as follows:—The first cultivation is 
given as soon as the plants are established and have commenced to make 
growth (Plate 223). The first operation consists of making two deep, 
narrow furrows on either side of the row, and as close as possible to 
the plants without disturbing them (Plate 224). For this purpose a 
‘‘bull-tongue’’ (Plate 221), which is a metal blade about eight to ten 
inches long by about two inches broad, is generally used attached to a 
“‘sweep’’ stock. It is inadvisable to leave the, soil exposed in this state 
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Sihcevs 225. 


‘THE SECOND are or PLouan Cunrivation.—Two furrows being made with 
a turning plough, fitted with a small pests or mouldboard, on either side of the 
row of tobacco. 


ies 226. 
Te Tarp SracE or PLouGH CULTIVATION .—Two more furrows being made with og 


a turning plough fitted with a larger wing, At the right may be seen a group 
_ observing a j hoemg demonstration. 
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PLATE 907, 


+ ‘THE ita STAGE oF PLOUGH Cunmivanion. —The crust around the young 
plants being broken with a hoe. 


ere page 444 
Finan STacES oF SProutd ‘QuLmivarion.—Making a bauble, Pant with a 
‘<sweep’? to widen the bed and clean out the middle of the furrow. 


v 


/ 
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for more than an hour before proceeding with the next operation, as 
there is a danger of unduly drying out the soil. After a few rows have 
been thus treated, two more furrows are made with a small-winged 
turning plough (Plate 225). Thirdly, the bed is further built up with 
two or more furrows, made with a turning plough fitted with a larger 
wing or mouldboard (Plate 226). At this stage the soil crust immediately 
around the plants is broken with a hoe (Plate 227). Finally the bed is 
still further widened, and the middles are cleaned out by making a 
single furrow down the centre of the row with a ‘‘sweep’’ (Plate 228). 
At this stage, the more careful farmers make furrows across the ends 
of the rows to protect the crop from washing during periods of heavy 
rainfall. 


PLATE 229. 


“*LAYING-BY’?’ ‘A ToBACCO CROP WITH A PLOUGH.—Making the second series of 
furrows with a turn plough. The ‘‘middles’’ are finally cleaned out with a ‘‘sweep.’’ 
Note the size of the plants at this stage. 


_ A second cultivation is made when the plants are about six or eight 
inches high. The ‘‘bull-tongue’’ is not used in these subsequent cultiva- 
tions, but as before, furrows are made on either side of the row with 
turning ploughs with short wings and large wings; the soil is hoed 
about the plants, and the middles are cleaned out with a sweep. 


In some cases, two. thorough cultivations may be quite sufficient 
for the season, but more usually three cultivations are made before the 
crop is “‘laid by.” Some judgment is required in deciding the best 
time to discontinue cultivation. It is not advisable to cease cultivation 


_ too soon, but damage is more frequently caused by carrying on too long 


and so injuring roots which have grown out into the space between the 
rows. The tendericy with the more progressive farmers is to. “lay by”’ 
after the crop has been growing for four to six weeks, and is a little 
~ less than knee-high. It is always advisable to carefully examine the soil in 
ah the ADE for roots before making the final deep cultivation. ; 


x : 4) a 
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The procedure advocated for the final cultivation or ‘“‘laying by”’ 
a crop is as follows:—The soil around the plants is first hand-hoed, 
the earth being pulled up well around the stalks, and even covering the 
lower leaves. The first furrows are made on either side of the plants with 
a turning plough, to which a large wing or mouldboard is attached. — 
These furrows are made far enough away so as not to damage roots, and 
yet as close as possible in order to throw the soil high up to the plants. 
‘After four or five rows have been so ploughed, another ploughing is 
made alongside each of these furrows (Plate 229). As in previous 
cultivations, the middles are finally cleaned out with a ‘‘sweep.”’ 


PLATE 230, 


“CL AYING-BY’? WITH A «Mippue-Bursrer. ?’—Running a ‘‘middle-burster?? 
between the rows to ‘‘lay by’? a crop which is too big to be worked with a plough. 


_ Tf it has been found that roots have grown too far into the space — 
between the rows to safely permit the use of the above method, it is 
then preferable to merely run a suitable implement down the centre of the 
furrow. For this purpose, a ‘‘middle-burster,”’ which is a large type — 
of shovel plough, is generally employed (Plates 221 and 230). — ii 


It is inadvisable to continually cultivate tobacco when it is suffer- 


ing from dry conditions, as the condition is accentuated by roots being — . 


damaged in the process. Consequently, “‘laying by’’ the crop at the 
soy stage is particularly desirable when the latter end of the season 
IS eCLICV cee , i ea 
Topping and Suckering. 
There is probably no operation in tobacco production which requires 
so much judgment and care, or which may have such disastrous results 
through lack of judgment, as that of ‘‘topping.’’ The object of 
‘“topping’’ or removing the flower head and upper portion of the plant 
is to. divert its growth to the production of marketable leaf rather than 
seed. If weather conditions were entirely dependable, this operation 
could be standardised, and would be consequently simple. However, — 
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: PLATE 231. 
SuckeRING Topacco.—Suckering a field of tobacco in South Carolina. 


since the weather is usually the opposite, and growers frequently “top”? 
according to the weather being experienced at that time, or according 
to their anticipation of future weather conditions, the leaf produced 
may consequently be too coarse or too thin. The former occurs when 
plants are ‘‘topped’’ too low and a dry period is followed by rain 


PLATE 232. 


Harvesting Trucks.—A load of trucks or sledges being hauled on to a field prior 
to harvesting. 
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PLATE 233, 


HARVESTING ToBAcco.—A hessian-covered truck and team of labourers harvesting 
a field of tobaeco in South Carolina, 


which results in excessive new growth. The latter may occur when 
plants are ‘‘topped’’ high and with insufficient rain the anticipated 
growth is not realised. 


One of the best growers interviewed indicated that he ‘‘topped’’ 
according to the known productivity of individual fields irrespective of 
‘the weather conditions of the current season. His procedure was to 


SSE, 


PLATE 234, 


ArrIVAL or LEAP at Curtva Barn.—A truck of tobacco arriving at the curing 
barn, Note women stringing tobacco nearby. 
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allow plants to develop as many leaves to maturity as past experience 
had shown would be the case under average weather conditions. Over 
a period of years this method had been found very satisfactory. 


A very sound and simple practice of ‘‘topping”’ is being advocated 
in South Carolina. It consists of pinching out the flower head only, 
during a normal season, as soon as a few flowers are in bloom. Later 
in the season, while suckering, those leaves which apparently will not 
develop to a marketable size are eliminated. Should the season be 
abnormally dry, it is advisable not to interfere with the plants at all, 
but to wait until rain falls and the plants respond to thé plant food 
then available, prior to ‘‘topping.”’ 


“‘Suckering,’’ which is the next operation, consists of removing 


secondary branches, which tend to develop after plants have been 
' ““topped.’’ The usual practice is to remove suckers once a week after 
_““topping’’ (Plate 231). They should be broken off as soon as they are 
large enough to handle, and should not be allowed to grow too large. 


PLATE 235, 


- Curine Barns.—Flue- -curing barns in the Old Belt of North Carolina, Note tin 
: roofs and log walls. 


Harvesting. 

_ Practically all flue-cured tobacco is harvested by ‘‘priming’’ or 
removing leaves separately from the plant as they reach maturity. Until 
recently, most of the leaf in Virginia was harvested by cutting the entire 
plant near ground level, and curing the leaf on the stalk. However, 
with the advent of a crop restriction policy, the priming method was 
rapidly adopted, since it is more efficient and more profitable. 


The most important aspect of harvesting is to allow the leaf to 
thoroughly mature in the field before it is removed. With certain 
varieties, such as “Gold Dollar,’ and during dry weather, some judg- 
ment is necessary to distinguish. between true maturity, and. a yellowing, 
which may be a varietal characteristic or a physiological manifestation 
of insufficient moisture in the soil: Quality is very adversely affected if 
leaf is not properly ripe when harvested. 


‘A wooden sledge or ‘‘truck’’ with walls lined with hessian (Plate 

232) is employed usually to collect the leaf and carry it to the barn. 
It is drawn by a mule between the rows of tobacco (Plate 233), and some 
half-dozen men working on either side of it very rapidly fill the truck 
with leaf. Considerable care is necessary to avoid bruising the leaf 
during handling, and it should not be exposed to direct sunlight for 
Z ny. length of time. The trucks are usually covered with hessian when 
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On arrival at the barn (Plate 234), the leaf is strung on sticks 
in a similar manner to that practised in Australia. This operation is 
carried out in the shade of a shelter adjoining the barn. 


Flue-curing. 
The construction of flue-curing barns and the methods adopted for 
curing tobacco in the United States are relatively primitive and simple, 
in comparison with Australian practice. The use of the wet-bulb thermo- 
meter is not known, and facilities for the accurate control of the relative 
humidity of the air within the barns are in most cases lacking. Con- 
sequently, it would seem that the quality and condition of the leaf 
when harvested is such that it is relatively easily cured with success. 
Hence soil and weather conditions under which tobacco is grown, and 


_ PLATE 236. 
CuRING BARNS.—Flue-curing barns in Georgia. Note the small window at the gable 
end. ‘The roof is made of shingles, 


cultural methods employed in_its cultivation are apparently of far 
greater importance in the successful production of tobacco than the 
actual process of flue-curing. ; 


Flue-curing Barns. 

Curing barns vary somewhat in detail throughout the flue-cured 
belt. They are usually wooden structures about 16 feet by 16 feet, and 
are frequently on a brick foundation. The walls may be of weather 
-board on the outside, with a board lining and a coase builders’ paper 
insulation between them, or may be of logs chinked with mud (Plate 
235), or occasionally of brick tiles, tin, or rubberoid. In the more 
southern states, the roof is almost invariably constructed of shingles, 
which, incidentally, provide constant top ventilation. In North Carolina, 
owing to the relative shortage of timber, roofs are frequently made of — 
tin (Plate 235). There are usually two doors (Plate 236), one on 
each side of the barn, and a small window at the gable ends of the roof, 
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PLATE 237. 


Curing BarN UNDER CoNSTRUCTIONW—A_ well-built curing barn in South 
Carolina. Note the large lean-to shelter roofs, the gable end window, and the fixed 
ventilator along the roof ridge. 


which are useful for examining the leaf during curing (Plate 237). 
In South Carolina, the roof is frequently extended on two or three sides 
to provide shade for stringing the tobacco (Plates 237 and 238), and 
is often a storage place for tobacco sticks and implements. These over- 
hanging roofs also protect the walls of the barn from the weather to 


~ PLATE 238. 


Curine Barn.—A typical curing barn on a farm in South Carolina. 


% 
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PLATE 239, 
DovusLe FuRNACE Curine Barn.—A crude flue-curing barn in Northern Florida. 
Note the height of the smoke stack. 


some extent. In North Carolina, this aspect of barn construction is 
generally not so elaborate, and consists of a shelter on one side of the 
barn only (Plate 235). 


The heating system is built of a series of sheet iron flues about 12 
inches in diameter, leading out of one or more, frequently two furnaces. 
The furnaces are made of stone or brick, are five to ten feet in length, 


PLATE 240. 


SINGLE FuRNACE Curing Barn.—Note the shingle roof, board walls, and short 
smoke stack, 
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and project well into the barn. The most general plan is to have the 
furnaces near two corners of the barn, and each system of flues in the 
form of a U. The flues either terminate separately in individual smoke 
stacks (Plate 239), or are united into one (Plate 240). The smoke stacks 
are rarely as high as the walls of the barn. Where there is only one 
furnace,.the flue crosses the barn, branches at right angles, each arm 
follows the side walls, and eventually leads to a single smoke stack. 


PLATE 241, 


Curtye Barns IN AN IpEaL Srre,—Flue-curing barns in a well sheltered situation 
: in South Carolina. 


The ventilation system is often very crude. In many cases, top 
ventilation depends on the air spaces in the shingle roof, and spaces in 
the log walls entirely (Plate 239). At times an adjustable top ventilator 
is built along the ridge of the roof, but more frequently this ridge 
ventilator is a fixture (Plate 237) which allows a space of about two 
inches on each side of the roof. At times it does not extend completely 
along the length of the ridge, and not infrequently it is lacking entirely. 

_In the better types of barnes, there are usually two loose bricks in the 
foundation of each of the four walls which may be removed to permit 
bottom ventilation. In many cases, however, there are no special bottom 
ventilators at all, and holes are dug under the walls to allow for ventila- 
tion should such be found necessary. Doors and windows may also be 
used for additional ventilation. 


The more careful growers use discretion in building their barns in 
a suitable location. Sites are selected where the configuration of the 


country or belts of trees will tend to protect the barns during adverse 
weather (Plate 241). prec 


Flue-curing Methods. 


There is no fixed rule for flue-curing. Different types of leaf and 
leaves from different positions on the stalk require slightly different 


i 


. 
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treatment. Furthermore, the methods adopted by individual growers 
differ somewhat in detail, and this, incidentally, tends to strengthen 
the suggestion that well grown, good quality leaf is relatively easy to _ 
cure successfully. 

The general plan adopted is somewhat as follows:—The leaf is 


yellowed slowly at moderate temperatures, so that the process is com- 
pleted at about 120°, after 24 to 36 hours of curing. Ventilation is 


Prare 242, 


TOBACCO Pack Housr.—An elaborate pack house on a large plantation in South 
Carolina where the tobacco is bulked and graded. 


usually increased gradually during this stage. The colour is fixed, and 
the web of the leaf dried out by increasing the temperature and maintain- 
ing it at from 130°F. to 140°F., for a period of ten to eighteen hours. 
It is desirable to allow ample ventilation during this phase of the curing 
process, to obviate “‘sponging,’’ and to avoid too rapid an increase in 
temperature, which might result in ‘‘scalding.’’ The stems are dried 
out by reducing the ventilation and increasing the temperature to about 
170°F., at the rate of five degrees an hour. This temperature is main-— 
tained until the stems are thoroughly dry and brittle. Too high a 
temperature results in a reddish discoloration or ‘‘scorch.’’ : 


Bulking and Grading. 


After curing is completed and the leaf is sufficiently flexible, or in 
‘“‘order or case,’’? so that it can be handled without breaking, it is 
removed to a pack house (Plate 242). It is there placed in long piles or 
‘“‘bulks,’? as in Australia, until it is graded. It is important that it — 
should be kept in satisfactory condition after it is bulked, by shutting 
the pack house closely in damp weather and opening in dry weather, 
and by covering the tobacco with hessian, bags, or cloth. 


Tn some cases the tobacco is transferred after a few days from the 
“bulk”? to a ‘‘square coop.’’ The latter is constructed by making a 


, 


& 
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- square pile of the leaf while still attached to the sticks. It is considered 
that tobacco retains its colour and keeps better for protracted periods 
by this method. : : 


After at least ten days, but generally longer after bulking the tobacco 
is graded. There are apparently no set grades from the farmer’s view- 
point, and the process is practically one of sorting the leaf into similar 
classes. As the curings are kept separate, and the leaf sold in small lots, 
it is automatically graded as to position on the stalk, i.e., into lugs, 
leaf, and tips. The grading consists of sorting these lots on a basis of 
colour, size, amount of damage, and possibly texture and body. Indivi- 
dual growers divide their crops into various numbers of grades. 


PLATE 243. 


A Tobacco Marker Srruer—A truck load of leaf, carefully covered with 
hessian arriving at a tobacco market towr in North. Carolina. Ta front of it is a 
mule drawn wagon similarly laden. i 


_ Prior to grading, the leaf is brought into order, if necessary, in 
_ either specially constructed ordering rooms, or by using the curing 
barn. 

In grading tobacco, the quality of light used is most important. Henze, 
in the Northern Hemisphere it is preferable to have the windows of the 
grading room facing the north, so that the light is indirect and uniform, 
in Australia, being in the Southern Hemisphere, they would face the south. 
The grader should sit with his back to the light. 


After grading, the leaf is tied in hands in all flue-cured tobacco 
producing areas, with the exception of Georgia. There the tobacco is 
handled loosely as separate leaves, and is marketed in ‘‘sheets’’ or 
squares of hessian. : 


The United States Department of Agriculture has evolved a very 
‘eomprehensive grading system for defining the grades of various types 
of tobacco, with the object of facilitating sales and obtaining the most 


- 


satisfactory prices for growers. With flue-cured tobacco alone, six. 
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groups, six qualities, and five colours are recognised. The growers grade 
their own leaf, and, if they wish, they may have it inspected for a 
nominal charge by a government grader who issues a certificate as to 
grade according to the United States standards. The Tobacco Section 
of the Bureau of Agricultural Economics, during the selling season, 
also issues daily and weekly lists of average tobacco prices obtained 
at the various markets, for the guidance and protection of growers. 
Farmers who definitely know the actual grades of the tobacco they are 
offering for sale and the current prices for similar leaf, can consequently 
ascertain the true value of their product. 


~Prate 244, 
Naturau Lighting of ToBAcco WAREHOUSES.—Warehouse roofs in a Virginian 
tobacco market town. Note the numerous skylights to facilitate the examination 
of leaf at tobacco auction sales. 


Marketing Flue-cured Tobacco. 3 


Prior to taking tobacco to market the hands are straddled on thin 
smooth sticks. The sticks of tobacco are packed into a conveyance, — 
well covered with hessian (Plate 243), and drawn to market. Good 
roads and modern motor transport enables the farmer to quickly travel 
considerable distances, and hence he usually has the choice of several 
market towns. ‘Tobacco warehouses, where the leaf is auctioned, are 
usually constructed with ample natural light (Plate 244). On arrival, 
employees slide the hands of tobacco off the sticks and neatly pack them 
in shallow baskets. The contents of each basket is weighed. The 
weight of leaf, the grower’s name, and the lot number is written in — 


triplicate on a ticket and placed in each basket. A ‘‘floor sheet’’ is — 


also made out for each vendor, giving details of the various lots to be 
sold on that day. 


The baskets of tobacco are arranged in long lines on the warehouse — 
floor. Several warehousemen, an auctioneer, and possibly a dozen buyers 
walk slowly down the aisles, disposing of the tobacco as they go. The 
bidding is started by a warehouseman who makes a rough estimate of 
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each pile. On the completion -of the sale, the price and the buying 
company’s grade are marked on the card. Two clerks follow the auction 
and record details of the sales on each vendor’s ‘‘floor sheet.’’ 


The rapidity of the procedure is remarkable. It is understood that 
the law prohibits sales progressing at a greater rate than 3860 each hour 
(i.e., one sale each ten seconds), and the actual rate is not much less. 
At this speed, the recording clerks must find the correct sheet, record 
the weight and price obtained, and mentally calculate and enter the 
value of each pile. Immediately after the sale is recorded, unless the 
vendor is dissatisfied, the baskets are removed from the auction floor 


: PLATE .245, 
A ToBaccoO WAREHOUSE.—One of several tobacco warehouses in a town in South 
Carolina where flue-cured tobacco is sold by auction, 


and are dispatched to a redrying plant. One sales ticket is retained 
by the warehouse, one is sent to the buying company, and the third goes 
with the tobacco. ‘ oe 

- The farmer may collect the proceeds of the sale, less certain selling 
charges, almost immediately from the warehouse, which pays on behalf 
of the buying company. During 1935, if the grower was not a contract- 
ing producer under the Agricultural Adjustment Administration, a fine 
was also deducted, and a further deduction was made by the govern- 
ment if it had loaned money to the grower. The multiplicity of book- 
keeping thus involved in these various transactions proceeds almost as 
rapidly as the sales, and hence a farmer may have the net proceeds 
of his sale within a few hours. of bringing his leaf to town. — 


_ Individual warehouses (Plate 245) may dispose of 200,000 to 
300,000Ib. of leaf daily in piles of an average weight of about 100 Ib., 
and large marketing towns may have a daily turnover of several million 
pounds. Hence it will be noted that this selling system involves the 

disposal of huge quantities of leaf in small parcels with great rapidity. 
A tremendous amount of handling and bookkeeping results, and it is - 
surprising that it works with such smoothness and satisfaction. 


s 
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Redrying..  . .. 


All individual purchases of flue-cured tobacco are dehydrated and - 
brought to a uniform moisture content prior to packing and storing. 
As soon as the leaf is purchased (Plate 246), it is conveyed to a redry- 
ing house, which is usually situated close to the market warehouse 
(Plate 247) for this purpose. There the various lots of any one grade 
are blended by piling on to a conveyor belt, and during the process, 
damaged leaf is discarded and dust is removed. The hands of tobacco 


& - Puare 246, 


Arrer A Topacco Sate—Leaf being removed from a warehouse selling floor 
immediately after it has been auctioned. Note the wickerwork baskets in which 
the tobacco is sold. : : 


ave then straddled on sticks which take it through the redrying machine. 
Should the tobacco be in a loose state, it is distributed evenly on a _ 
revolving belt and taken through the machine in that fashion. ‘The 


time taken to pass through the machine, which is about 130 feet long, 


varies from 30 to 70 minutes. By means of heat, up to 200 deg. F., 
and air currents, all moisture is first removed from the leaf. At the far 
end of the. machine, the tobacco is cooled to about 100 deg. F. and 
reconditioned or allowed to re-absorb moisture to any desired moisture 
content. Usually different grades of leaf are packed at specific moisture 
contents, which vary from about 10 to 14 per cent. For instance, - 
wrappers are given a moisture content of about 13 per cent., fillers from 12 _ 
to 124 per cent., and cutters from 10 to 11 per cent. Tobacco for export 
to England is packed at 10 to 10} per cent. moisture content. On leay- 
ing the redrying machine, samples of leaf are continuously being taken — 
and tested for degree of dryness. It is finally packed into hogsheads, 
each with a net capacity of 1,000 lb. or more, and firmly pressed or 
“‘nrized’’? under hydraulic pressure, and nailed down ready for storage. 
It may reach this stage in a few hours after being purchased in the 
market. ' 
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Storage and Manufacture. 


; Owing to the tremendous size of the tobacco manufacturing industry, 

huge building space is required for the storage of tobacco, when it is 
being aged or mellowed, prior to manufacture. One large company 
advertises that it has 44 miles of storage houses for its purposes alone. 
Tobacco is usually stored in sheds with open sides and overhanging 
roofs, but closed buildings which may have several floors are also used. 
Tobacco ages more rapidly in the former, but the latter have the advan- 
tage of being able to be effectively fumigated for the control of insects 
when necessary. Flue-cured tobacco is stored for eighteen: months to 
two years or more before it is manufactured. 


: PLATE 247. 

A REpRyYING House.—A busy scene in the street of a North Carolina market 
town. Tobacco warehouses are situated on each side of the strect. On the left, 
_hogsheads of leaf which has been redried are being loaded on to a truck. The truck 
_ in foreground is conveying leaf from a warehouse to a redrying house. : 


In due course the leaf is stemmed, which is the process of removing 


_ the midrib. Prior to stemming, the tobacco is first conditioned for ten 


minutes or so, in order to put it into a fit state for handling, and is 
then conveyed to the stemmery. Stemming is usually a manual process, 
_and great numbers of negro women are employed in this work. Machines, 
_ however, have been perfected for this purpose, and one type seen had 
_a capacity of 14,300 leaves an hour. During this handling process, the 
_ tobacco is further cleaned of adhering sand and rubbish. The stemmed 
leaf may now be redried and again packed in hogsheads until required 
for manufacture, or go straight to the factory. — ; 


For the manufacture of cigarettes in the United States, tobacco is 
blended with regard to class, grade, and type. Several distinct classes, 
such as bright flue-cured, Burley, Maryland, and Turkish are used. In. 
_ the factory, the leaf is conditioned, blended, and finely cut. Remarkably 

_ efficient machinery is employed for cigarette making, packing, and 


testing for defects. The daily output from individual factories and 
from cigarette manufacturing towns is tremendous. 


[To BE CONTINUED. ] 
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Groundsel Bush or Tree Groundsel. 
(Baccharis halimifolia.) 


By C. T. WHITE, Government Eotanist. 


As the Groundsel bush is becoming a serious menace -in parts oj! 
Queensland, and numerous requests have been received for a description 
and illustration of the plant, Mr. White’s notes on the pest will be 
welcomed by all concerned—Ep, 


PPES8Ck PTION.—A tall shrub, dicecious (i.e., the sexes on different 
plants), smooth or the young shoots somewhat scurfy. Leaves 

1-2 inches long, obovate, prominently-toothed with a few large teeth in 

the upper portion, the lower portion gradually narrowing into a petiole - 
or leaf stalk. Flower heads on the male plant, inconspicuous sub- 

globose, small solitary, or a few clustered together. Flower heads on 

the female plant solitary in the axils of the upper leaves and clustered’ 
at the ends of the branches, forming large terminal loosely-branched 

panicles. Achenes (seeds) ribbed, straw-coloured, scarcély one line long, 

capped with a white pappus about 4 inch long. 


Distribution.—A native of Tropical America; a naturalised weed in 
Queensland. Has increased a good deal of late years, and capable of 
becoming a considerable pest if not checked. 


Botanical Name.—Baccharis, a name given by the Greeks to some 
aromatic plant dedicated to Bacchus; halimifolia, Latin relating to the 
plant haying leaves like a Halimus, plants now placed under the genus 
Atriplex, which contains some of the Australian salt bushes. 


Supposed Poisonous Properties —Baccharis is a large genus of 
plants principally South American, and one species there, B. cordifolia, 
the Romerillo or Mio Mio of the Argentine, is well known as a stock 
poison. 

As B. halimifolia has quite commonly been suspected of poisoning 
stock in Southern Queensland, particularly about Caboolture, Bald Hills, 
and other localities on the North Coast line, feeding experiments were 
made with the plant at the Stock Experiment Station, Yeerongpilly, and 
a report published in the Annual Report of the Chief Inspector of 
Stock, 1919-1920 (Annual Report Department of Agriculture and Stock, 
Brisbane, p. 677). Two heifers were fed continuously for a period of 
a fortnight on a ration of mixed leaves and chaff in almost equal pro- 
portions. Three guinea-pigs were fed for almost twelve days on the 
leaves, and ate them with avidity. One died and post mortem examina- 
tion proved that the internal viscera were normal and full of partially- 
digested food. This animal was greatly emaciated, and although 
apparently the food was bulky, it lacked the necessary nutrient material 
to support life, and death had resulted from malnutrition. The two — 
remaining animals looked healthy, but greatly emaciated and anaemic. — 
These were started again on the normal ration and did well. Constipa- 
tion was a marked feature in the stock fed on groundsel. From this, it 
would appear that the plant is not definitely poisonous to stock, but is 
quite valueless as a fodder. 
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Lradication.—It is possible that some mechanical means such as a 
roller of the kind used for breaking down Mallee might be employed, ° 
and the ground sown with a robust-growing grass such as Panicum 
muticum (Giant Couch), Guinea grass, &. But experiments would 
have to be carried out before trying this system on an extensive scale, 
particularly as Groundsel Bush is rather a pest of second-class country. 
Where it invades the better and more fertile areas such as the Blackall 
Range and similar country, it seems to be confined to damp spots such 
as along creek banks. 


Prats 248, 
Tree Groundsel (Baccharis halimifolia). 


— = 
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A Programme of Pasture Improvement. 


By C0. W. WINDERS, B.Sec.Agr., Assistant (Agronomy), Agricultural Branch. 


[XN view of the interest which is now being taken in pasture improve- 

ment throughout the closer settled areas of Queensland, it is thought 
that a few short notes on various lines along which the farmer and 
grazier in the agricultural and adjacent districts may proceed towards 
better pastures would be of use to those contemplating planned pasture 
improvement. 

There are three distinct angles from which the problem may be 
approached, namely :— ; 


(1) Better utilisation of existing pastures; ; 

(2) Improvement of existing pastures by renovation and top- 
dressing ; see 

(3) Laying down of superior pasture mixtures. 


1. Utilisation of Existing Pastures. A 


Most improved grazing properties in the areas of medium to goo 
rainfall carry a certain acreage of grasses which have up to date shown 
themselves superior for general grazing purposes in each particular 
district to other grasses. Thus in Southern Queensland on good class 
coastal lands Paspalum dilatatum is the chief dairying grass, while in 
the sub-coastal valleys Rhodes grass is pre-eminent. On all such 
properties one of the first steps which should be undertaken is the sub- 
division of large paddocks of the more useful pastures, with the object 
of putting into operation a system of management which will permit of 
the maximum grazing value being obtained from the areas. 


The greatest advantage resulting from subdivision is the opportunity 
afforded of always during the grazing season having short young grass 
available to the animals. Under existing conditions on many properties 
the control of the grazing areas is so lax that much of the pasture 
runs to maturity early in the season and is useless for further grazing 
during that season. This waste can be prevented only by efficient. sub- 
division and subsequent proper management. Correct management, 
when weather conditions permit, consists in grazing small paddocks in 
rotation, the pasture on each paddock being grazed when short and of 
highest feeding value and allowed to recover by spelling for a few 
weeks. ‘Towards the end of the season the stock may not be able to cope 
with the growth on all paddocks and the mower will then have to be used 


- to keep the grass down. — 


A practice which might with advantage be adopted on all dairy 
farms is the scattering of animal manure by means of harrows. Grass 
growing through animal droppings is generally avoided by stock, 
resulting in the growth of worthless clumps of grass. If the droppings 
are evenly distributed over the pasture by harrowing at intervals, much 
benefit to the pasture results and a good deal of waste is avoided. 


2. Improvement of Existing Pastures by Renovation and Topdressing. 


Many areas of sown pasture which have been laid down for some 
considerable time are producing much below their capacity. A consider- 
able improvement in these pastures may be effected by breaking up the 
matted grass, either by ploughing or by drastic harrowing with special 
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implements. The action of renovating implements is to correct the sod- 
bound condition of the grasses and to improve the soil conditions. The 
net result is a fresh lease of life for the pasture, and pastures which 
show a marked decline in productivity may to some extent be restored 
to their original condition by renovation treatment. In those situations 
where crops can be grown, a more effective means than periodical renova- 
tion of maintaining high-producing pastures is to treat pasture as a unit 
in a crop rotation, allowing one or two seasons’ cropping between 3-5- 
year stands of pasture. 

Though very often adverse weather conditions prevent the full 
benefit of fertilizer application from being realised, many dairy 
farmers and graziers have-used pasture fertilizers with encouraging 
results. Much of our coastal grazing country is deficient in lime, and 
applications of 1 ton of agricultural lime per acre have produced a 
marked improvement in the pasture. Superphosphate in most instances 
has a marked effect on pastures on all but the richest soils, and applica- 
tions of nitrogenous fertilizers produce results which may be economical- 
ly obtained. Usually it is necessary to renovate a pasture by mechanical 
treatment before efficient top-dressing can be carried out. 


3. Laying down of Superior Pasture Mixtures. 

On a great number of properties the best of the proven general 
purpose grasses are well-established, but each has its limitations and 
information is every day being sought by dairymen and graziers regard- 
ing pastures for special purposes. There is an increasing demand for 
advice concerning winter pastures, and information obtained from 
numerous trials is made available by the Department of Agriculture and 
Stock. Of the pasture plants which can be recommended for winter 
grazing, the following are of chief importance :— 


Perennial species:—Phalaris tuberosa (Toowoomba Canary 
grass) ; Perennial Prairie grass; Perennial Rye grass; Cocks- 
foot; White Clover; Red Clover; Lucerne. ; 

Annual Species:—Italian Rye Grass; Wimmera Rye grass; 
Prairie grass; Burr Trefoil. 


The choice of a pasture mixture for winter grazing purposes must 
be based upon a number of factors, including the average winter rain- 
fall, the chemical and physical characters of the soil, the cultivation 
treatment the land has received, the length of time the pasture is 
expected to remain, the aggressiveness of weeds, &c. 


Farmers and graziers interested in sowing winter pastures are. 
invited to avail themselves of the services of the Department of Agri- 
culture and Stock. Pamphlets dealing with sown pastures and their 
management will be supplied free on request to the Department of 
Agriculture and Stock, William street, Brisbane. 


0 rt 


BROWN HAWKS AND CATERPILLARS. 


For its services in exterminating caterpillars the brown hawk exacts a tribute 
of poultry, but apart from its random raids on the poultry yard it is a most 
valuable friend of the farmer. John Gould, ‘‘father’’ of Australian ornithology, 
- found the brown hawk congregating in hundreds in a district where a caterpillar . 
plague was raging. The birds battened on the pest. In the centre of Australia, when 
some of Gould’s party fired the spinifex grass and as’ small marsupials, lizards, 
and mice were disturbed by the flames, the brown hawks appeared in large numbers, 
and, dashing through the dense smoke, seized their prey as it dashed from tussock 
to tussock—From ‘‘Bush Notes,’’ by Norman McCance in ‘‘The Australasian.’’ 
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FARMERS’ WOOL SCHEM EX 


THE object. of this scheme is to make available to small growers a 
scheme by which to have their wool properly classed for market in . 
the hope of selling it to best advantage. Where an owner is only run- 
ning a few hundred sheep the quantity of wool is not sufficient to be 
skirted and classed into bulk lines on the property. There is no necessity 
for skirting the fleeces when preparing it for despatch to the scheme; 
merely to remove wet stains, roll the fleece and pack it for preference 
in a good pack. Keep the bellies, locks and sweepings separate, or if 
packed in the same bale, partitioned off with paper or other light material. 
Bags, butts, fadges and parcels of any size and shape are received, but 
no matter what wool comes to hand all the consignments are treated 
alike. Each individual package or bale is weighed on receival, numbered 
and entered up in the receival book, then partly opened and valued. | 
The colour, condition and type of wool is noted and placed according 
to the above in their’ respective groups. These groups are added to as 
their respective types are received, which assists greatly in the classing, 
as it allows for even classes to be maintained until bulk lines are secured. — 
The scheme is available to the following :-— Rags ie 


(a) Holdings of less than 1,500 Merino sheep ; : 


(b) Wool from crossbreds or British breeds from any holding; — 
(c) Bags and butts from any holding ; pe BS te 

_ (d) Star lots from our present selling agents. © Roa 

As shown in (a) it will be seen that an owner of less than 1,500 
sheep has the privilege under the scheme to forward all or any portion 
of his clip. : : eC ey Ae eee AA 

Under the heading (b) the wool from crossbreds and British breeds — vs 
will be received from any holding regardless of the number of Merinos — ~ 
they are running. This provision was inserted owing to the introduction’ — 
of sheep of the British breeds for eross-breeding and fat lamb pro- — 
duction under the Fat Lamb Scheme. Very few, if any, owners forward 
crossbred wools to the Brisbane market in classed bulk lines, therefore 
it must be placed on the market at a disadvantage unless advantage 1s _ 
taken of the scheme. 


‘suIgq oY} UL Soulryy poy[Ng AOF [OOA\ Pposse[H SUISIO\, —MOOIG GNV aUnWIMoOTUE JO LNaWLuvaIqg “WOOY TOON 
"6FG DLVId 
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It is provided in (c) that bags and butts will be received from 
any holding. By this it is-intended that instead of sending bags and 
butts to the market in that state, they may be forwarded for classifica- 
tion and thereby pooled into bulk lines. This was intended to be.an 
important addition to the scheme and one deserving of the support of all 
wool-growers. Its importance evidently has not been recognised as very 
few consignments have been received to date. Naturally, it loses its value 
unless the quantity received will give sufficient accumulation to. form 
bulk lines of the different classes included in all consignments. 


Too much importance cannot be placed on this phase of the scheme 
and the odd lots that big growers despise as not being worth while would 
so assist the small growers who would benefit that an advantage of 
value would result if all wool growers would support it. 


(d) provides that star lots from our present selling agents be 
received. This provision was introduced to allow the agents, selling 
the wool for the season, to make full use of the scheme in order that 
their clients may secure the advantage likely to be gained without 
detriment to other brokers. Still it must be borne in mind that a large 
percentage of star lot wools are properly classed and command attention 
as such. 


Sixty per cent. of the estimated value of the wool is advanced free 
of interest to those owners who are running less than 1,500 sheep. 
Cartage and railway freight is paid in addition to the 60 per cent., and 
if the owner advises that he is shearing a given number of sheep and 
consigning it to the Department, the wool is covered by insurance from 
the sheep back to shipping. 


When the wool is brought forward for classing it is again weighed 
for checking up purposes, thus making sure that the correct weight 
goes to the tables for classing. As the wool is classed it is weighed and 
placed into its respective bins and each weighing entered in the classifica- 
tion book. When all one grower’s wool is weighed into the respective 
bins and entered up in the day book his name together with the total 
weight of each class is entered on a bin card which is attached to each 
bin. The bins are classed into until the accumulation is sufficient 
to go into bulk lines or until all that particular type of wool is classed. 


_ The wool is then pressed with an up-to-date power press, recently 
installed, the bale is numbered, weighed, entered up in the bale book and 
branded ‘‘DA’’ in diamond, class number, together with ‘‘Classed on 
owner’s account by the Department of Agriculture and Stock’’ when it 
is ready for despatch. The number of each bale is recorded on the bin 

card, so that when the card is passed on to the Accounts Branch the 
name of each grower who has wool in a given class is shown, together 
with the amount of wool he has in it and the bale in which it is included, 


When each consignment of wool is received it is entered up in 
quadruple form, three of which are kept by the Department and one is 
forwarded to the selling agent who has the arrivals recorded with the 
Wool Selling Brokers’ Association for inclusion in the catalogue under 
the usual closing date regulations. When the wool is sold our agents 
_make payment to the Department in keeping with their usual method. » 


When the statement and cheque is received by the Accounts Branch 
they in turn make out the sales account for payments to the various 
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farmers who are included in the sale. This is no easy task, as probably 
thirty farmers may have wool in ten or fifteen classes sold in one sale. 
All bales that can be used again in forwarding the wool to market are 
eredited to the grower in keeping with the average bale weight of the 


sale, while those for whom bales are supplied are debited in keeping 
with the weight of their wool in the sale. 


[TO BE CONTINUED. | 
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PLATE 252. 


One of many unnamed waterfalls in the Lower Coomera, near Binnaburra, Lamington 
_ National Park, Macpherson Range, Queensland. 
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THE COMPOSITION OF MILK. 
L, A. BURGESS, A.A.C.I., Dairy Research Laboratory. 


MILK may be defined as the white fluid secreted by the mammary 
glands of female mammals for the nourishment of their young. 
The fluid which is most commonly called ‘‘milk’’ is that obtained from 
the cow. This animal, by a process of selection, has been developed to 
such an extent that certain types secrete much more milk than is required 
by its calf and this is utilised by man for his own nourishment. Milk 
obtained from the goat, camel, buffalo, ewe, mare, reindeer, and certain 
other animals is used in certain countries for the same purpose. 


As a food, milk and its products are gaining favour. This is not 
surprising as each of the solid constituents has a definite food value. 


The average composition of cow’s milk is as follows :— 


Per cent. 
Water © ae Ss} a ay, ey ctsieal 
Fat oF ats Fi 1 bat 44-330 , : 
Proteins .. ee BS ty got fas 2D, 3 
Lactose boty 5 qnon Mee Dra cta tes rebar SES 1s 
‘Mineral ash “ : sé Reara OY7 


It is shown in greater detail in Table I. f 
Other constituents which are present in smaller quantities, but 


which play an important physiological role include enzymes, vitamins, — 


iodine, lecithin, and cholesterol. Dissolved gases such as oxygen, nitro- 
gen, and carbon dioxide are also found in milk. Figure 1 shows the 
relative proportions of the main milk constituents and Plate 253 shows 


the constituents of one quart of milk. 


c 


Water. . “pe : 
The water of milk is the same colourless liquid which is known to 
everyone. : ; fad 
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In milk it serves two important purposes. Firstly it holds the 
other constituents in suspension or in solution. The lactose and portions 
of the ash and proteins are dissolved, while the fat and the remainder 
of the proteins and ash are suspended in the form of very small particles. 
The food constituents are therefore in a condition capable of being 
immediately digested without the need of mastication. 

Secondly it dilutes the solids to such a bulk that it forms the perfect 
food for the calf. With less water, the solids would form a too concen- 
trated food for the delicate digestive organs of the young animal. These 
are some of the reasons why milk is such a valuable food for children 
and invalids. 

As water comprises such a large proportion of milk, and the cow 
in addition requires water to sustain its own life, a liberal supply of 
good clean drinking water should always be available . An average of 
fifteen gallons of water per day is required by a cow in milk. 


The constituents other than water are known as milk solids. 
These may be divided into ‘‘fat’’ and ‘‘solids not fat.’’ 


Milk Fat. 


Milk fat is not the simple substance it appears. It is a mixture 
of at least nine fats, which are given in Table II. 


Most of these are liquid at ordinary temperatures. Various factors 
infiuence the proportions of the constituent fats. Young succulent 
grass causes the proportion of the liquid fat clein to increase, and a 
softer fat is therefore obtained in spring and early summer following 
the response of the grass to rain and warm weather. 


The flavour and aroma of butter is influenced by the proportion of 
the soluble and volatile fatty acids. When these form a greater pro- 
portion than usual, a butter with a stronger and more pleasant aroma 
and taste results. This is easily explained, as it is only volatile sub- 
stances which can be smelled, and only soluble substances which can have 
any effect on the sense of taste. 


The fat exists in milk in the form of very minute globules which 
are in a state of suspension throughout the milk serum; this being the 
name given to that portion of milk other than fat. These fat globules 
vary in size with the breed of the cow and a number of other factors, 
but the average diameter of a globule is one ten-thousandth part (,9350) 
of an inch. To give some idea of their very small size, one drop of 
milk may contain from 100,000,000 to 150,000,000 fat globules. 


Solids not Fat. 
. The solids not fat consist of lactose, proteins and the mineral ash. 


, 


Lactose. 


Lactose, or milk sugar, is only found in nature in mammalian milk. 
It contains the same elements, namely, carbon, hydrogen, and oxygen, 
and in the same proportion as in sucrose or cane sugar, but differs in 
certain of its physical and chemical properties. It is less sweet to the 


__ taste and is not so soluble in water as is cane sugar. It is one of the 


constituents which is entirely in solution. It is easily decomposed by 


™ 
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Ficure 1.—TuHr Constirvents or Minx. 


Water 87.1% 


Lactose (milk sugar) 5.1% 
Milk Fat 3.9% 


Casein 2.5% 


Albumin 
0.7% 
Ash 0.7% 


| 


lactic acid bacteria when in solution, with the formation of lactic acid. 
This bacterial action is the cause of the souring of milk, and is one of 
many changes which occur during the manufacture of cheese. 


The proteins of milk consist mainly of casein and albumin. 


Casein, 


Casein forms about 2.5 per cent. of milk. It exists in the form of 
an exceedingly fine colloidal suspension. ‘There are reasons to believe 
that it is loosely combined with calcium or lime compounds. 


The presence of casein makes the manufacture of cheese possible. 
As milk sours casein is coagulated, or precipitated, and this solidification 


TABLE II.—Composirion or MiuK Far. 


Condition at 
Mel of 
eke Percent. | point #i Tea the Watty Aeld. 

1. Butyrin 4 about —80/ Liquid ...| Soluble and volatile 

2. Caproin 3-5 ; ditto .. ditto 

3. Caprylin 0:5 16 ditto .. | Partly soluble and volatile 
4. Caprin .. 2 31 ditto .. ditto 

5. Laurin .. on 7 44 ditto .. ditto ; 

6. Stearin oe 2 123 Solid .. | Insoluble and non-volatile 
7. Myristin et p20 88 ditto .. ditto 

8. Palmitin ..| 26 145 ditto .. ditto 


9. Olein .. .. | 35 _ 41 Liquid ..| — ditto 
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of the casein traps much of the fat and lactose. Cheeses made from such 
sour milk curd include what is generally known as cottage cheese. 
When rennin, or rennet, is added to milk, the casein is again coagulated 
but, in this case, the curd traps more of the mineral constituents of 
milk notably calcium. This curd is the source of most varieties of cheese, 
the different varieties depending on the after treatment of the curd and 
the action of different types of bacteria. 3 


In addition to its value as a foodstuff, casein has a considerable 
commercial value. It finds use in the manufacture of artificial jewellery, 
imitation bone and ivory, buttons, piano keys, imitation amber and 
ebony, cold water paints, leather dressings, waterproof glues, paper 
sizing, horticultural sprays, and a number of other ways. 


Albumin. 

Albumin the other main milk protein, is present to the extent of 

about 0-5 per cent. This protein differs from casein, being in solution 

in the water portion. It differs also in not being coagulated by souring 

or by the action of rennin. However, by heating milk above 158 degrees 
F., albumin is coagulated, while casein remains unchanged. 


Ash. : 
The mineral portion of milk is generally known as ash. It is not 
known in what manner the mineral matter is arranged or combined in 
milk, but the following constituents are all present in the ash :—Sodium, 


potassium, calcium, magnesium, iron, phosphorus, chlorine, sulphates, « 
carbonates, and smaller quantities of other substances. ; 


Pigments. | ; 


Milk also contains two colouring substances. Carotin, a yellow’ 
substance dissolved in milk fat, causes the familiar yellow colour of. 
butter. The second, known as lactochrome, is dissolved in the water of+ 
milk, and to this is due the greenish yellow colour of whey. 


Vitamins. 
A description of the constituents of milk would be incomplete 
without mentioning.the vitamins known to be present in milk. 


Vitamin A is present in the milk fat. This vitamin is essential for 
the maintenance of good health inasmuch as its absence from the diet 
results in a lowered power of resistance to disease, particularly diseases 
of the throat and lungs. Milk, cream, butter, cheese, and other milk 
products which contain milk fat are, therefore, of considerable value. 
Any excess of this vitamin which may be taken into the system is not 
wasted as it is stored in the liver until such times as it is required. Most 
vegetable oils are lacking in this particular vitamin. 


Vitamin B is soluble in water and milk is one of the main sources. 
A lack of this vitamin results in nervous disorders such as beri-beri 
and pellagra. 


Vitamin © is also soluble in water and is essential for the preven- 
tion of scurvy. Although citrus fruits are the chief sources of this 
vitamin, it is also present in milk in valuable amounts. 
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Vitamin D is a fat soluble vitamin known as the anti-rachitic 
vitamin. This vitamin prevents such complaints as rickets, provided 
sufficient lime and phosphoric acid are also available in the diet. Milk 
fat is a valuable source of this vitamin, while vegetable oils contain 
practically none. 


PLATE 253, 


Tue CONSTITUENTS OF ONE Quart oF MinK.—1. Milk. 2. Milk fat. 3. Albumin. 
4, Water. 5. Casein. 6. Ash. 7. Lactose. 


‘ 


Vitamin E is also a fat soluble vitamin, and a lack of this vitamin 
results in the degeneration of the reproductive organs. This vitamin 
is considered to be more widely distributed among the foods than most 
of the other vitamins, and milk is said to be one of the secondary sources 
of supply. 


oa 
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KEEPING PIGS HEALTHY. 


*By L, A. DOWNEY, H.D.A., Instructor in Pig Raising. 


OW that pig-raising is taken more seriously by Queensland farmers, 
as is indicated by the vast increase in pig production during 
recent years, larger numbers of pigs are being kept on farms, and this 
more intensive pig population necessitates more care in the handling of 
the pigs to keep them healthy. Where five or six pigs are kept on a 
property the risk of disease is small, but if the stock are increased to 
fifty or sixty head, the provision of food and accommodation must 
inerease in proportion if these pigs are to be kept healthy. 


Health in the pig is a normal state of the body, and when the 
animal is normal it is able to grow and reproduce according to its 
inherited ability and the feeding and care which it receives, and as the | 
farmer’s primary object in keeping pigs is to have them growing and 
reproducing to the best of their ability on the available food supply | 
which they are expected to profitably convert into pork, it is his duty 
to maintain his stock in a healthy condition. 


Pigs may be unhealthy to a slight degree, insufficient for the average 
person to notice, but even in this condition, which may be caused through 
some deficiency in the diet or by a light infection, pigs are not able to 
convert their food to pork in the most efficient manner. Such minor 
troubles can best be detected by weighing the pigs regularly through 
their growing period and checking their food consumption and rate of 
gain. Losses caused by such slight troubles which are only apparent 
when carefully kept records of growth and food consumption are avail-_ 
able probably cause greater waste in the pig industry than the very 
obvious cases of disease which cause death of pigs on the farms or con- — 
demnation of carcasses by meat inspectors. coh 


The percentage of actual losses of pigs or carcasses in Australia is - 
very small in comparison with that of other countries, this happy state — 
of affairs being due to our sparsely distributed pig population, our 
congenial climate, and our quarantine system, which prevents the intro- — 
duction of diseases from other countries and controls the spread of 
diseases within the Commonwealth. a 

The troubles which we have affecting the pigs of Australia are 
causing sufficient wastage to command the attention of every pig raiser 


*In a broadcast address from Radio Stations 4QG, Brisbane, and 4RK, Rock- | 
hampton. By courtesy of the Australian Broadcasting Commission. =~ 
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in an endeavour to eliminate losses as far as is practicable. Australia 

is now established as a pork-exporting country, and to be able to sell on 
the world’s markets it is necessary to produce at least as efficiently as 

other countries, and the elimination of waste will help towards that 
_ objective; it is therefore essential that every pig raiser study his business 
carefully, keep records of production which will aid in detecting the 
small losses, and then set about eliminating these losses. Also with the 
_ increasing pig population greater care must be taken in pig husbandry 
to avoid outbreaks of more serious diseases which are usually associated 
with dense pig population. 


As in the case with all farm animals, when increased production is 
brought about by the work of stud breeders in selecting and breeding 
individuals which inherit high production, those highly bred stock must 
be given more than ordinary food and attention if they are to be kept 
at a high state of production, and if the food requirements are not kept 
up to such animals, they will probably go on producing in accordance 
with their inheritance but to the detriment of their constitution, which 
would eventually collapse. For example, consider the breeding sow 
that, through advanced animal husbandry, has been bred capable of 
producing a litter of ten pigs, which weigh 40 lb. each when eight weeks 

“old; she is a very productive sow, and a vast improvement on the wild 
sow running under natural conditions. This very productive sow 
requires large amounts of food—in fact, she will eat up to 16 Ib. of dry 
meal daily while she is rearing her litter—and her food must contain 
certain minimum amounts of particular nutrients; if she receives insuf- 
ficient of any of these nutrients, she will most likely draw on supplies 
from her own body, but there is a limit to this source and eventually her 
health is injured and she is a fit subject for attack by disease-producing 
organisms. Some pig raisers maintain that high-producing stock are 
more susceptible to disease; they are not necessarily so, but they do 
require a better supply of food than low producers. 


Practically all diseases and parasitic infestations in pigs in this 
country can be prevented or efficiently controlled, and the methods of 
doing so are fortunately identical with recommended practices of 
economic pig-raising, so that the maintenance of healthy pigs is a matter 
of sound pig-raising practice. 


The necessary precautions for keeping pigs healthy may be dealt 
with under the headings of, breeding, nutrition, and accommodation, 
although these three factors intermingle in piggery management. 


When selecting prospective breeding stock, the pig raiser should 
either be satisfied that he is a capable judge or he should hand the job 
over to someone who is capable of determining as far as is possible 
whether the stock in question are desirable from the points of view of 
apparent constitution and productivity. There should be proper 
balance of constitution and trade requirements in the make-up of the 
pig. For example, the bacon and pork trades require that pigs should 
be light in the fore end which gives the cheaper cuts of meat, but from 
the breeder’s point of view chest capacity is essential for a strong 
constitution, and therefore, while the shoulders and neck should not be 
too pronounced and covered with excessive deposits of fat, the chest 
should be reasonably deep and broad if the pig is to be vigorous, healthy, 

and fast-growing. 
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There should be more certainty of securing good sound stock from 
registered stud breeders than from unregistered breeders, and in most 
cases such men can be relied upon to select good stock for clients. The 

‘value of pedigreed pigs lies in the fact that they have been bred for 
-many generations along particular blood lines with the object of main- 
taining or improving standards, and as no studmaster breeds from pigs 
which he considers are not going to improve his herd there is every 
probability of those pigs inheriting the most desirable characteristics. 
-It must be remembered, however, that environment, including food, 
plays a big part in developing the pig and it is possible for even stud 
pig breeders to lose good qualities in their pigs if they neglect the 
feeding. Therefore, don’t select pigs on pedigree alone; select on 
appearance, performance, and pedigree, the pedigree being a fairly good 
guarantee that the stock will reproduce their characteristics. 


Whilst probably no stud pig-breeder can guarantee his pigs positively 
free of disease or parasites one can usually gain information regarding 
the possibility of infection by observation of the condition of sanita- 
tion in the piggery and by asking a few questions. 


The mating of’closely related pigs is a frequent cause of weak con- 
stitutions, and while line breeding does in some cases produce good 
results, the practice should be left to those breeders who are prepared 
to experiment and cull the weeds if the results are unsatisfactory. 


Any tendency towards a constitutional weakness as indicated by 
faulty conformation of breeding sows may be remedied in their progeny 
by using a boar which has pronounced strength in the point where the 
sows are weak; such practice is known as corrective mating. 


Pigs ean only reproduce their inheritance of growth and production 
if they receive the necessary fuel. The feeding of pigs is dependent on 
the availability and cost of foods, but 1f too much notice is taken of . 
these.two points there is a big chance of dietetic deficiencies occuring. 
It is always practicable, however, for pig raisers to add to the readily 
available cheap foods such other foods as are necessary to prevent 
deficiencies. With some systems of feeding there is a probability of 
deficiencies of minerals which cause disturbances of health and lead to 
more serious disorders. In order to avoid such pitfalls, the pig raiser 
must have some knowledge of the principles of nutrition. The man who 
thinks that molasses and water will satisfactorily replace separated milk 
in a pig’s ration is courting disaster. 


Nutrition is a complex subject and too vast to be dealt aah now, 
but for those who require more detailed information on the subject 
there is a free publication entitled ‘‘Pig Feeding,’’ available from the 
Department of Agriculture and Stock, Brisbane. 


Without knowledge of the principles of nutrition the pig raiser 
can avoid a lot of trouble by feeding his pigs plenty, variety, and food 
that is free of disease-producing organisms. 


In accommodation, more than in any other aspect of pig raising, 
there i is scope for improvement with the objective of maintaining healthy 
pigs. In planning pig accommodation, comfort and sanitation for the 
pigs must be the chief consideration. 


Protection from the extremes of climate is necessary if pigs are to 
be absolutely healthy. Exposure to cold and dampness predisposes pigs 
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to various ailments, whilst excessive heat from the sun may cause con- 
siderable distress or even death; hence the necessity for shelter from 
the extremes of weather. 


As most infections are caused by microbes or worm parasites the 
infective stages of which lurk on the floor of pig pens and yards or in 
troughs, it is necessary to have control over the hygiene of the surface 
of these floors and troughs. Impervious material such as concrete is 
adaptable to thorough cleansing and is therefore very suitable for pig 
pen construction, provided there is ample water and labour to do the 
cleansing. Conerete is expensive and pens made of same must neces- 
sarily be small; so where such pens are used pigs are run intensively on 
small areas. : 


Another way of maintaining sanitation and health in the piggery 
is to have the pigs spread over a large area of land which is periodically 
rested and grassed or cultivated and planted with some grazing crop. 
This is the paddock system of pig raising which is becoming more 
popular with Queensland farmers and is giving excellent results. 


In the paddock system the object is to keep the ground as fresh and 
free from infection as possible; the best means of doing this is to plough 
the paddocks at least twice yearly, working the implements close to 
fences. Sheds, troughs, and other equipment used in the pig paddocks 
should be movable so that in cultivation, the soil near the equipment, . 
which is usually more fouled than the rest of the paddock, can be turned 
over. The paddocking of pigs is not only health-promoting but 
economical in every way. 


Sunshine is the farmer’s cheapest germicide and it also destroys. 
embryo worms which affect pigs. very use should be made of this 
powerful weapon by allowing the early morning sun’s rays to penetrate 
into every part of sheds and troughs in the piggery; by facing open- 
fronted sheds to the north-east this can be accomplished and the pigs. 
still have protection from inclement weather and sun’s rays during the 
hotter part of the day. Pigs are very healthy animals if given a chance, 
and it is in the interests of every pig raiser to give his pigs that chance. 
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THE PERSIMMON. 


By H. BARNES, Director of Fruit Culture, 


Apes Persimmon, or Japanese Date Plum as it sometimes called, is a 
hardy fruit tree which will grow almost NA Ba in Queensland in 
a good soil supplied with ample moisture. 


It does not attain large size—about 12 to 15 feet in height—whilst 
the leaves, which are broad, glossy, and handsome, ira during the winter 
months. 


No special care by way of pruning is Pennie as the trees naturally 
form nicely-shaped heads. Some trimming may be necessary at planting, 
and perhaps the removal at times of an odd branch or two which tend 
to crowd other growths. 


There are a number of kinds, some of which are of Japanese and 
others of wild American origin, but the Japanese varieties are the most 
common, and produce the finer quality fruit. ; 


Dia-Dia-Maru is probably the best in most situations. The fruit 
is large and flattish in shape, almost seedless, juicy, and. possesses a 
delicious flavour. Other good varieties are Heycheya and Kuro Kumo, 
which in shape are more rounded. 


Under local conditions Persimmons ripen during late ene 
March, April, and early May. They are, therefore, somewhat subject 
to fruit fly attack. 

The fruit should only be eaten when fully mature, i.e., when the 
flesh becomes soft like an unset jelly. When unripe, even though highly 
coloured, it has a peculiar astringent taste which is most objectionable. 


Young trees should preferably be planted late in winter. 
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FRUIT MARKETING NOTES. 


By J. H. GREGORY, Instructor in Fruit Packing. 


Prok the next eight weeks or so we can expect the market prices to take 

short, sharp fluctuations as periods of cold or wet weather are 
experienced. Prices for custard apples, citrus, and fruits of a like nature 
are always affected by weather changes, whilst apples and other cooking 
fruits do not show the same tendeney to price fluctuation. With the 
advent of larger consignments of citrus, and cooler weather, prices have 
eased slightly. Custard apples show the same result. It must still 
be borne in mind that good-quality well-packed fruit is always the 
first to be sold, and usually realises top market prices. Regularity of 
consignments should be the aim of all growers, coupled as far as possible 
with rotational marketing for size. ‘‘Keep on sending the larger fruit, 
and give the small sizes a chance to grow’’ is a good maxim to use. 


Apples. 


From now on fresh apples will become scarcer, and cold-stored 
fruit will supply demands. Where are the Stanthorpe Granny Smiths? 
Many of those growers who hurried their crops away should now be 
realising the mistake of picking the whole crop by the end of March. 
With the practice of careful rotational picking, quite a large amount 
should have been available for storage on the farm. Careful handling, 
together with the cold nights now being experienced, should enable 
Granny Smiths to be held and marketed satisfactorily until the end of 
June at much better prices than those realised during the season. Cold- 
storage lines of Jonathans should now be very carefully watched, and 
placed on the market whenever a good price is available. Regular small 
weekly quantities give better results than a few large haphazardly 
placed parcels. f 

Prices at the middle of May were:—Delicious, from 8s. to 10s.; 
Jonathan, from 5s. 6d. to 8s. 6d.; Granny Smith, from 8s. to 11s.; 
slightly hail-marked Granny Smith, from 6s. to 7s. 


Custard Apples. 


Consignments have increased in quantity and prices have eased. 
Jt is now more necessary than ever to market only matured fruit, 
which is indicated when the interstices are a rich creamy colour. By 
carefully observing this rule, no black or hard ripening custards will be 
placed on the market. 


Brisbane prices are 3s. to 4s. per half-bushel, and Melbourne prices 
5s. to 7s. per half-bushel. 


Matured custards carefully packed with woodwool padding carry | 
Guite satisfactorily to Sydney and Melbourne. 


Pears. 


Prices for Winter Coles varied from 10s. to 18s. 6d.; for Beurre Bose, 
from 6s. to 8s. 6d.; and for Keiffers, from 6s. to 8s. 
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Papaws. 

Winter papaws will now be seen on the market. Growers should 
allow more colour to develop before marketing their fruit, especially in 
the case of Southern consignments. ‘Tropical fruits do not have the 
benefit of a high humidity and sunshine to assist them in ripening when 
on the Southern markets. Plenty of padding around each fruit, coupled 
with wrapping, will give good results. 

Brisbane prices :—For locals in trays, from 1s. 6d. to 4s.; in dump 
cases, from 8s. to 6s.; for Yarwuns, from 9s. to 10s. per tropical case. 

Melbourne prices:—F rom 15s. to 17s. per tropical case. 


Sydney prices :—10s. per tropical case. 


6 Bananas, 


Bananas have maintained their rise in price, although, owing to an 
increase in the percentage of smaller sizes, the quality of the fruit is not 
quite so good. Prices over the next few weeks should remain: steady. 

Brisbane prices:—Sixes, from 7s. to 9s. 6d.; Sevens, from 7s. to 
11s. 6d.; Eights, from 9s. 6d. to 12s. 6d.; and Nines, from 10s. to 13s. 

Melbourne prices:—Sixes, from 12s. to 13s.; Sevens, from 14s. to 
15s.; Eights and Nines, from 16s. to 17s. 


Sydney prices were slightly easier than Melbourne. 


Pineapples. 


The necessity for closely watching that green pines are not sent 
must again be stressed. With the advent of cool weather, the fruit _ 
ean be allowed to remain longer on the plantation without increasing 
the risks of faulty carriage. 

Brisbane prices:—Smooths, from 3s. to 6s. per dozen, and from 
5s. to 8s. per case; Ripleys, from 3s. to 6s. per dozen, and from 6s. 6d. 
to 9s. per case. 

Melbourne prices :—F rom 10s. to 16s. per case. 


Sydney prices:—From 9s. to 18s. per case. 


Passion Fruit. 
Prices have eased considerably. Growers should not include crinkled 
fruit with the smooth, as this will affect the price of the lot. 
Brisbane prices ranged from 5s. to 8s. per case, and Melbourne 
prices from 9s. to 18s. 


Rosellas. 


Rosellas are not in very popular demand on the Brisbane market. 
Prices received were from 2s. to 2s. 6d. per bag. 


Grapes. 


Cold-stored consignments are now on the market, and are in many 
cases faulty, particularly the Cornichons, for which prices range from 
2s. to 8s.; Southern Ohanez, bringing from 8s. to 10s., are the most 
satisfactory at present. 
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- Citrus. 
Increasing quantities have tended to reduce prices. Growers are 
warned against trying to gas-colour immature fruit, as it simply cannot 
be done in a sufficiently satisfactory manner to make it worth while. 


Benyenda lemons have been bringing from 13s. to 15s. per case. 
’ There is no doubt that the excellent pack is the reason for this fruit 
maintaining such high prices compared with other lines. There is no 
reason why other growers should not be obtaining the same prices if 
- they put a little extra effort into their’pack and get-up. Other brands 
at from 8s. to 10s. show. great discrepancy. Lines of fruit are often 
seen, of which the quality is equal to anything produced, spoiled from the 
marketing point of view by the mixing of first and second quality.. 
These remarks apply also to oranges, mandarinsy and grapefruit. Mel- 
bourne and Sydney prices for lemons range from 6s. to 10s. 6d. 


Brisbane prices for oranges are as follows:—Navels (Benyenda) 
from lls. to 14s.; other Navels, from 6s. to 9s.; common oranges 
- (Benyenda), from 8s. to 10s.; others from 5s. to 6s. Melbourne prices 
for Washington Navels ranged from 10s. to 13s., and for Thompson’s 
Navels from 9s. to 10s, ; j 


Grapefruit prices in Brisbane were from 6s, to 7s. 6d., and in 
Melbourne from 8s. to 12s. 


Mandarins in Brisbane brought from 5s. to 6s. for Fewtrells, and 
ds. to 8s. for Emperors. Melbourne prices were 8s. to 10s. for Fewtrells, 
and 10s. to 12s. for Emperors, with some higher. ; 


4 Tomatoes, 


Brisbane prices for locals are:—Coloured, from 3s. to 4s. 6d.; and 
green, from 1s. to 3s. Stanthorpe tomatoes brought from ls. to 2s. 6d. 
per case. Attention is drawn to the difference in price between coloured 
and green tomatoes. 


General Notes. 


Many growers still persist in placing lids on their eases that are 
too narrow, both for local markets and for country orders. Much fruit 
is damaged and reduced prices are realised through this foolish practice. 
Country-order buyers will not risk buying consignments of this type to 
send out, and consequently the growers’ market is considerably restricted. 


_ OS 


HOME TANNING. 


An American formula for home tanning of cattle hides:—Ten gallons of soft 
water, 4 bushel of bran, 7 lb. of salt, and 14 pints of sulphurie acid. After the hide 
has been cleaned and fleshed it should be immersed in the solution for twelve hours, 
then washed and dried. The more the hide is stretched and worked while drying 
the softer and more pliable will be the finished product. Sheep pelts may be treated 
also, but only 1 pint of sulphuric acid» should be used in the solution for pelts. 
[Sulphurie acid should, of course, be handled very carefully. A bucket of clean 

water should be kept handy, in case the acid is splashed on the hands or other parts 


_ of the user’s body or clothing. Quick immersion in clean water of the affected part 
will prevent serious harm,—Ed.] 
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[THE far north coast received beneficial rains early in May, but else- 

where the falls have been light, with the exception of certain 
favoured areas such as Nambour, Bald Knob, and Nerang, where over 
2 inches were registered. 


At the time of writing (20th May) the agricultural areas are gener- 
ally in need of good soaking rains to refresh pastures and all growing 
crops. The dry spell is being severely felt on the Darling Downs, where 
many stockowners have been obliged to seek agistment for their flocks 
and herds. Dairy farmers are utilising reserves of hay, chiefly lucerne, 
but as large quantities have been railed to central and western districts 
there is a possibility of their being insufficient remaining for local require- 
ments. Better conditions prevail west of Dalby, where a fair winter is 
assured owing to the excellent summer rains. Grasses are commencing 
to seed along the Western line, and if handled judiciously the heavy 
seeding should result in a thickening up ‘of the pastures. 


The Instructor in Agriculture at Roma (Mr. C. H. Defries) states 
that Rhodes grass and Blue Panic are giving good results on the lighter 
soils, and now that natural pastures are drying off, such grasses will be 
very useful in providing succulent feed until winter fodder crops are ~ 
available. On the Downs existing crops of feed sorghum will be very 
valuable, but supplies are unfortunately limited in quantity. More 
attention should be devoted to this crop for both silage and fodder pur- 
poses, as, unlike the grain sorghums, bird pests do not greatly affect 
its value as feed. Some few early-sown wheat and oat crops are holding 
out, but as recent rains rarely exceeded half an inch, the general sowing 
will depend on future seasonal falls. As there is little subsoil moisture, 
at least 2 inches will be required to assure a good plant. 


In common with the majority of summer crops, maize will return 
only light yields in Southern Queensland, a fact which is reflected in 
the increased prices now being realised, However, conditions were very 
much better on the Atherton Tableland where the crop is estimated — 
at 23,000 tons, ; 


’ 
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PLATE 254, 
Looking across fields of Sorghum and Sudan grass, Coreena Station buildings in 
the distance. : 


Tobacco. 


As in many of the tobacco areas the operation of grading is in fulk 
swing, opportunity is again taken to warn growers to pay more atten- 
tion to this important phase of the industry. No grade should include 
any trace of green, as again and-again buyers have refused to make a 
bid for lines showing traces of immature leaf. 


PLatTp 255. 
Reaper and Binder in action on a crop of Sudan grass, Coreena Station. 


Fodder cultivation and conservation is practised successfully and SUSIE: 
on this western property. 
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Another point which cannot be too strongly stressed is the irregular 
grading and baling of the leaf. When a bale is submitted containing 
mostly fair-quality leaf, together with a percentage of other grades, the 
buyer immediately places a valuation upon it equal to the lowest grade 
in the bale, as, until the bale is fully opened, there is no guarantee as 
to the percentage of the respective grades. In this manner growers 
are losing pounds in their annual returns. 


PLATE 256, 


Scene on Coreena Station, where fodder crops are in regular cultivation and are 
chaffed and bagged for future use. 


Sugar. ~ : ‘ 

During May, useful rains were experienced in all cane areas except 

the Burdekin. Though air temperatures were too low to favour vigorous 

<rop growth, some progress was made, and the good Pe of soil 
moisture will keep the crop in good order. 


Crop estimates to hand indicate that a very high Siri yield of 
sugar will be harvested in Queensland this year. 


Cotton. 


Cotton harvesting has proceeded throughout the month, and. during 
the period rain has fallen over most of the cotton areas, generally in 
small amounts. 


Insect damage continues to be severe, especially on the late-planted 
cotton, and it is not anticipated that the crop will yield as much as was 
previously thought. 


Receivals at both ginneries are good, and the quality of the cotton is 
being maintained. 


No frosts of sufficient intensity to kill the cotton bushes have yet 
been reported. 
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Seeds Every Farmer Should Know. 


ate 
(Part I. published in October, 1935.) 


By F. B. COLEMAN, Officer in Charge, and R. J. HOLDSWORTH, Inspector, 
Seeds, Fertilizers, Veterinary Medicines, Pest Destroyers, and Stock Foods 
Investigation Branch. 


Sorghum Sudanense (Figs. 5 and 6). 
Common name.—Sudan Grass. 


Description.—Seed hulls shiny, colours varying dark-yellow, many 
of which are tinged with red, brown, and black, canary yellow, and a few 
in most samples brown to black. Hairs may or may not be present. 
Rachilla jagged appearance at top and base. 


Size—Varying from 44 x 24 mm. to 7 x 2 mm. and 1} to 2 or more 
mm. thick. 
Caryopses (Kernels).—Dull light-brown coloured, plump. 


Size —4 x 24 mm. and 2 mm. thick. 


Occurrence—A commercial crop of considerable value for feed and 
seed. f 


* 


_ Sorghum Halepense (Figs. 7 and 8). 
Common name.—Johnson Grass. 


Description—Seed hull shiny, black, sometimes brown or dark-— 
yellow, seed slightly smaller than Sudan asa rule. Rachilla cup shaped 
at top and rounded at base of seed. Hach rachilla, as a rule, is intact 
on the seed. Hairs may be present. 


Size—4x2mm.and1mm. thick 
Caryopses (Kernels) —Dark coloured. 
Size —24 x 2 and 1 to 13 mm. thick. 


Occurrence —In Sudan grass seed; unfortunately, this impurity is 
found in Queensland grown seed. 


Usually with Sudan grass. and Johnson grass the rachille from 
which two other seeds have been broken are attached to each seed. 


The suture (groove marking natural division between seed and 
rachilla) (Plate 258—c) is present only in Johnson grass, resulting in a 
clear cup-shaped break at the ends of these rachille when the seed is 
detached from the remainder of the plant. In Sudan, the suture being 
absent, a jagged fracture occurs at the base of the seed and at the apex 
of the rachilla. 


Fig. 5. Sudan Grass x 5. 

Fig. 5a. Sudan Grass, Natural size. 

Fig. 6. Sudan Grass, Caryopses x 5. 

Fig. 6a. Sudan Grass, Caryopses, Natural size. 
Fig. 7. Johnson Grass x 5. 

Fig. 7a. Johnson Grass, Natural size. 

Fig. 8. Johnson Grass, Caryopses x 5. 

Fig. 8a. Johnson Grass, Caryopses, Natural size. 
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Many samples of commercial Sudan grass seed have suffered con- 
siderable damage in the process of thrashing and cleaning, therefore 
we find that the outer coat or hull is somewhat shortened; also the 
rachille (Plate 258—c) may be present or absent and the hairs are 
frequently rubbed off. 


The function of the rachilla is to attach to the plant a fertile seed, 
to which in its turn one or more other seeds are attached. 


PLATE 258. 

SEED CLUSTER OF JOHNSON GRASS. 
a.—Fertile spikelets (seed). 
b.—Sterile spikelets. 
e.—Rachilla. 
d.—Pedicels of sterile spikelet. 
-e.—Suture (groove marking a natural division). 
f,—Rachis. 


The attachment of each final single sterile seed of the seed cluster 
is called a pedicel. Normally it is impossible to tell from a single seed 
whether the attachments are rachille or pedicels but for the purpose 
of this article they are called rachillw. (See Plate 258.). 


It should be noted that the differences between Sudan and Johnson 
grass seeds are very difficult to detect with certainity, and the indentifi- 
cation should only be undertaken by a trained person, who in most cases 


. 
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PLATE 259 


Toot system, 


ing the fibrous 


Sudan Grass show 
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owing to the damage sustained by the seeds in harvesting, would not be 
prepared to certify as to Sudan grass samples being free of Johnson 
grass seeds. 

The only definite means of identification exists in an examination 
of the root systems of the two plants, the difference being well illustrated 
by Plates 259 and 260. : 


 Puare 260. 
Johnson Grass showing the persistent rootstock. 


_ Sudan has a fibrous root system and consequently the plant could 
easily be eliminated by cultivation, whereas the roots (rhizomes) of 
Johnson grass, a true perennial, being of a fleshy nature and extending 
to a considerable extent under the earth, have the ability to throw up 
fresh stems; cultivation only assists to spread this plant by breaking 
up the underground root system, the small pieces being capable of 
growth even when separated from the parent plant. 


Tt is well known that the poisonous properties (due to the presence 
of prussie acid—HCN) of Johnson grass are far in excess of those 
of Sudan. > 

It should also be noted that its persistent root system is able to 
produce herbage under very dry conditions, thereby providing a danger- 
ous feed when animals are green grass hungry. 
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ae Answers to Correspondents | 


BOTANY. x 


Replies selected from the outgoing mail of the Government Botanist, Mr. C. T. 
White, F.L.S. 


Burch Spear Grass. 
A.D. (Bundaberg) — 


1. Burch spear grass (Heteropogon contortus). This grass is one of the 
commonest in Queensland. It is much relished by stock in its younger 
stages, and even in its old stages we have seen it in dry periods used as a 
coarse chaff with some success, ‘The spear-like seeds of grass are a decided 
disadvantage. Generally speaking, however, stock do not care for it — 
when it is old. 


2. Red Natal Grass (Rhynchelytrum repens). See reply to ‘‘Sap.’’) 


Rhodes Grass, 
C.H.D. (Roma)— 


Chloris virgata is commonly known as feather top, sometimes feather top Rhodes. 
grass. The true Rhodes grass is, of course, Chloris gayana. Chloris disticho- 
phylla, the winter growing Rhodes grass, is now, we think, fairly widely 
spread in the State and is easily told by its wide leaves and many spikes 
on the head. Although Queensland-grown specimens have been examined 
by the Agricultural Chemist and shown to be strongly cyaniforic, we have 
had no reports of trouble from the grass. Stock frequently eat this © 
prussic acid yielding species without ill effect. The condition of the 
animal and other factors may have an influence. 


Dalby District Grasses Identified. 
R.D. (Moola, via Kaimkillenbun)—- 


1. Iseilema actinostachys. Flinder’s grass. _ 

2. Danthonia sp. Wallaby grass. 

3. Chloris virgata. Feather Top. 

4, Enneapogon avenaceus. White Heads. 

5. Sporobolus pallidus. Fairy grass. 2 

We will always be pleased to report on grass and weed specimens at any time. 


Specimens from the Central-west. 
R.C.W. (Ilfracombe)— 


1. Hibiscus trionwm. Bladder ketmia. An annual species of hibiscus that is 
widely spread over the temperate and subtropical regions of the world. It 
is very common in Central-west Queensland during the summer months. 

2. Trichintwm exaltatum. A plant of the amaranth family, Amarantacen, 
common in Western Queensland, but for which we have not heard a local 
name. Most species of the Trichinium are generally regarded as quite 
good fodders. = Ou 

3. Psoralea sp. Probably Psoralea patents. This and other species of Psoralea 
are sometimes called native lucerne. Other species are common in North 
Queensland and Northern Territory, and in some parts are looked upon as. 
excellent fodder, particularly valuable for fattening, 

4. Andrachne decaisnei. A plant of the family Euphorbiacee, very abundant 
in parts of the north-west and central-west, but for which we have not heard 
a common name, This plant possesses a prussic acid yielding glucoside, 
and if eaten in any quantity by hungry stock may cause considerable 
trouble. Ordinary paddock resting stock seem to eat many of these prussic- 
acid-yielding plants with impunity, although, of course, the danger is always 
present. ; . ; : 

5. Indigofera parviflora. A native species of indigo that in recent years has. 
spread very much in parts of the central-west and north-west. It is not. 
known to possess any poisonous or harmful properties. 
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General Notes 


Staff Changes and Appointments. 

Messrs. R. E. Churchward, B.V.Sc., P. F. A. Hardman, B.V.Sc., M. R, Irving, 
B.VSe, J. C. J. Maunder, B.V.Se., C. R. Mulhearn, B.V.Sc., Government Veterinary 
Surgeons, and F. H. 8. Roberts, D.Se., Entomologist and Parasitologist, Department 
of Agriculture and Stock, have been appointed also Inspectors under the Pig 
Industry Act. 

Messrs. J. P. Reynolds, T. H. Francis, E. W. Berzinski, R. D. Rex, W. H. 
Mullavey, J. Noli, T. Otterspoor, G. S. Andrews, J. Frederiksen, J. D. Johnston, 
W. McE. Stewart, J. Groves, J. M. Pringle, W. H. Crawford, D. E. L. Crees, E. J. 
O’Brien, R. Johnston, P. Blain, G. Quaid, and L. E. Rossi, of the Mossman District, 
have been appointed honorary rangers under the Animals and Birds Acts. 


Mr. E. A. Taylor, Sub-Foreman of the Mary Valley Working Plan Area, Hel 
Creek, via Gympie, an officer of the Forestry Department, has been appointed also an 
honorary ranger under the Animals and Birds Acts and the Native Plants Pro- 
tection Act. : ‘ 


Mr. S. M. Powe, previously Clerk of Petty Sessions, Boonah, has been relieved 
of his appointment to be also Acting Inspector of Stock at that centre, and 
Mr. F. B. Bergin, Clerk of Petty Sessions, Boonah, has been appointed to be also 
Acting Inspector of Stock in place of Mr. Powe. 


Constable C. F. Robson, Wallangarra, has been appointed also an Inspector 
under the Slaughtering Act. ete 


Messrs. John Cunningham and Thomas Maree, junr., members of the Hambledon 
Mill Suppliers’ Committee, via Cairns, have been appointed honorary rangers under 
the Animals and Birds Acts. 


Northern Plywood and Veneer Board. 

~ An Order in Council has been issued under the Primary Producers’ Organisation 
and Marketing Acts giving notice of intention to extend the operations of? the 
Plywood and Veneer Board for the period from 3rd May, 1936, to 2nd May, 1939. 
A petition on the question of whether or not the Board shall be continued may be 
lodged on or before the 1st June next. 


Rail Rebates in Freight on Stud Boars and Sows. 

Aeceding to requests from the Queensland Branch of the Australian Stud Pig 
Breeders’ Society, the Mackay District Pig and Bacon Association, and other 
interested breeders, the Minister for Agriculture and Stock (Mr. Frank W. Bulcock) 
recently conferred with the Minister for Transport (Mr. John Dash) with a view 
to ascertaining the position in regard to rail rebates on the transport per rail of 
stud boars, and also to ascertain the possibility of making a similar concession in 
rail freight on transport of stud sows for breeding purposes. Mr. Dash now advises 
there has been a 20 per cent. rebate allowed since 1933 on the transport of boars 
declared on the consignment note ‘‘for breeding purposes,’’ and that he has now 
approved of a similar rail rebate on breeding sows similarly declared ‘‘for breeding 
purposes. 


It is essential when stud boars or sows are being forwarded by rail for breeding 
purposes that the consignment note be endorsed accordingly by the railway official 
receiving the consignment, otherwise the department would haya no means of 
determining whether the pigs were forwarded for breeding purposs or for slaughter, 
se, it is sometimes necessary to transport individual pigs to bacon factories in 
crates. ; 


These concessions should be an additional encouragement to breeders of stud 
pigs, and to those farmers who desire to introduce purebred boars or sows. The 
Railway Department should always be advised in ample time beforehand when stud 

pigs are to be consigned, so that suitable arrangements may be made for the quick 
transport of the animals to their destination. 


Station-masters have been advised as to these concessions in rail freight. 
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Rural Topics 


Care of Farm Tools. 

Carelessness in regard to farm tools, both as regards their replacement after 
use and their protection from atmospheric exposure during indefinite periods when 
they are not required, is accountable for depreciation and loss to an extent more 
than the average farm manager is aware. Necessary tools demand attention just 
as does any other part of the farm-working equipment, and their oversight should 
be an essential part of thorough supervision. Indeed, they should be included in 
every periodic machinery overhaul or treatment in preparation for between-seasons 
storage. A recommended method for keeping both machinery and tools free from 
rust and in perfect condition for their work after long intervals of disuse, is to 
give them a coating of beeswax, dissolved in benzol. The benzol speedily evaporates, 
leaving the steel or iron covered with a thin coating of the protective wax. The 
advantage of this treatment over the application of paint is that plough mould- 
boards, shovels, and hoes remain polished and ready for instant work, whereas 
paint and grease coverings have the effect of making soil adhere. The beeswax 
coating is equally effective in hot or cold weather, but as benzol is’ highly volatile 
and inflammable, the mixture should be kept in a tightly-corked bottle and kept 
far away from any exposed light. Where small tools, such as spanners, bits, and 
pliers are to be given this protective treatment, an effective method is to dip them 
in boiled linseed oil and let it dry on them; or the tools may be warmed on a 
stove and then smeared with white beeswax, after which they should be heated 
again to permit the wax spreading thinly and evenly over the surface to penetrate 
all interstices in the metal, One treatment of the metal of machinery or tools by 
one or other of the methods described will keep the machinery and tools rust free 
and bright for as long as a year, if need be—‘‘The Australasian.’? 


What Is: Over-run? 

What is over-run? This question was asked by a bystander as a result of 2 
teasing conversation, when a milkman was heard ‘‘joshing’’ a dairy farmer about 
the commercial use of water. ‘‘If the milk in the jug is a little blue, the housewife 
always suspects me,’’? said the milk vendor. ‘‘But what about you? In every 
116 tons of butter you have 14 to 16 tons of added water which costs you nothing 
and fetches £100 a ton.’? He was referring, of course, to the over-run. This is a 
term which every supplier of cream to a butter factory should understand. It is 
peculiar to the dairying industry, for the dairy farmer is paid more for the: 
butter than is actually in the cream he supplies. The reason for thig is that, during 
the process of churning, the butter-maker, in addition to consolidating the butter-fat 
in the cream supplied by the farmer, adds moisture and salt to it, which corre- 
spondingly increases the weight of the resultant butter, as compared with the 
butter-fat in the cream when received at the factory. That increase is defined as 
the over-run. In this connection the individual supplier is largely at the mercy of 
the factory employees, upon whose honesty and exactitude he must perforce rely. 
The correctness of all scales at a butter factory is an important factor in the 
controlling of over-run. If the weights are entered as higher than the actual 
quantity received, they increase the estimated manufacture and decrease the 
difference betwen it, and that actually manufacturd is increased. he testing of 
the cream for its butter-fat content is a factor equally important as that of 
weighing. Both these factors, weights and tests, can operate independently or 
together. Then losses of cream may occur after weighing, as in the case of fat loss 
in buttermilk, which is influenced by the size of the grain and churning temperature. 
The type of machinery, the temperature of the cream, the capacity of the churn, and 
the condition of the equipment may all play a part in the determination of the 
over-run. No butter can be exported or sold (legally) which contains more than 
16 per cent. of moisture. Higher over-run is evidence of either lax methods at 
the faétory or that the factory has manufactured a butter which does not comply . 
with the legal standards—From ‘‘Things We Talk About,’’ by ‘‘Himi’’ in the 
“New Zealand Farmer.’’ 


26 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staffs of the Queensland Baby Clinics, dealing with the care and general welfare 


of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


, 


OUR DAILY BREAD, 


FE OR several thousand years civilised mankind has derived most of the 

/ energy value of its food from cereal grains. Of these wheat has 
for the last few centuries obtained the pre-eminence, especially among 
people of British race. The wheat was torn into fragments by stone 
rollers forming wholemeal flour, from which was prepared wholemeal 
bread. These contained a very large proportion of starch, a consider- 
able proportion of vegetable protein, and three valuable vitamins. It 
was an excellent foundation for a healthy dietary. 


If a grain of wheat is cut through, it is found to eonsist mostly 
of a white substance, which contains all the starch and nearly all the 
protein. At one end is a small germ of wheat embryo, which contains 
all the vitamins with the exception of some two of them. Surrounding 


the whole is a thin skin, the bran, which contains the rest of the vitamins. 


About the year 1870, that is less than seventy years ago, a revolu- 
tionary change occurred through the introduction of steel rollers into 


the flour mills. By this process the wheat embryo was crushed, not 
-pulverised. It and the bran were sifted out, leaving a fine white flour. 


This was a great commercial advantage. Wholemeal will keep for only 
a short time. White flour will keep for much longer, and the problem 
of world transportation was solved. The new flour satisfied the eye 
with its snow-white colour, and the fingers with its softness. The bread 
made from it became popular to the displacement of wholemeal bread, 
and everyone was pleased. It was not known that all the vitamins were 


es absent in this white bread. They had been sifted out with the wheat- 


germs and the bran. 


4 
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The vitamin that is most likely to be-deficient in our diet as a result 
of this change is Vitamin B (or Bl). It is true that this vitamin is 
present in many other foods. Some contain none at all, for instance, 
white flour and white bread, macaroni, rice, sago, tapioca, arrowroot, 
sugar, golden syrup, &e. Others contain sufficient to balance the food 
itself, but not to compensate the shortage in our bread—for instance, 
milk and potatoes. Some contain a small surplus only—for instance, 
oatmeal, oranges, and tomatoes (but not most fruits), cabbage, and some 
other vegetables (but not most vegetables). Among those foods that 
contain a large surplus are whole wheatmeal, peas, beans, nuts, eggs, 
liver, and yeast extract (marmite or vegemite). But these last are only 
occasional foods, not a basic food eaten daily by everybody, as was | 
wholemeal bread before 1870. Probably most of us live somewhere 
near the edge of Vitamin B insufficiency, but being fortunately not 
within that edge (more by good luck than good management) suffer no 
evil consequences. Those most likely to suffer are expectant and 
nursing mothers, who need a double or treble allowance of this vitamin, 
and young children, who are often fed on excessive eReiaatites of star chy 
foods and sugar. 


The most obvious consequence of Fianna B insufficiency is consti- 
pation, which has become a national disease. Huge quantities of pills, 
salts, vegetable and mineral oils are consumed yearly in the effort to 
correct this. They may do so in a clumsy and often inefficient manner, 
but aperients should be reserved for occasional use only and for emer- 
gencies. They are valueless in preventing the other harmful effects of 
the vitamin insuflicieney—loss of appetite, failure of digestion, poor 
growth, general weakness, including heart weakness, &c. 


The problem how best to prevent these effects has been a difficult 
one, but promises to be easier in the future. There are still-a very few 
Queenslanders who grind their own wheat. We cannot expect many to — 
do so. As just stated, a liberal and varied diet is a safeguard, but this . 
from economic and other reasons is not always possible. The simplest 
and best solution is to restore to our bread what has been taken out of 
it. Some of our bakers propose to sell wholemeal bread, and so long 
as this is guaranteed’ to be made wholly from wholemeal ground with 
stone rollers, it can be recommended. We can recommend also a new 
bread made from white flour, to which has been added 10 per cent. of 
separately ground wheat embryo. This has been named cerevite 
bread. Another excellent safeguard is porridge made of whole wheat- 
meal, or of cerevite, which is composed of mixed cereals with the addi- 
tion of 10 per cent. of wheat embryo. These foods should suffice for all 
ordinary purposes. In special cases or where these are not obtainable, 
wheat germ itself has been obtainable under the trade names of bemax 
and Vita B. Itis now available at a much reduced price from all chemists 
under the name ‘‘ Cerevitamin.’ 

—— 9 


IN THE FARM KITCHEN, 


PUDDINGS FOR COLD WEATHER. 


AY particular attention to the cooking of anything that contains suet. Now 

let me give you some suggestions and recipes: —When making a crust for 

a savoury pudding or a fruit dumpling, use half quantity of flour and half quantity 
of stale breaderumbs. 


If you like your savoury dishes well seasoned, add a little minced parsley and 


crushed herbs to ingredients for suet crust. 
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Always be sure to have your gravy or stock at a full rolling boil when you 
wish to cook suet dumplings. 


Never let the water in saucepan go off the boil when steaming a sweet or 
savoury pudding. 


Steak and Kidney Pudding. 


Take 13 Ib. stewing steak, 1 Ib. bones, } Ib, flour, pinch salt, 4 lb. ox kidney, 
salt and pepper, 6 oz. suet, water or stock. 

Wash bones, place in a saucepan and cover with cold water. Bring to the boil 
and skim, then season to taste and simmer for three hours. Cut steak and kidney 
into small pieces, roll in flour seasoned with pepper and salt to taste, Sift flour 
and salt into a basin. Mix in the shredded suet, and add enough cold water to 
make into a stiff paste. Cut off one-third of the paste for a lid. 


Roll out remainder of paste, and line a greased pudding basin with it. Put 
in the steak and kidney. Almost fill basin with stock from the bones, or if you 
do not have bones, use water. Roll out paste for lid and fix over basin pressing 
the edges well together. Cover with greased paper and then with a floure pudding 
cloth. Tie down with string. Place basin in a saucepan of boiling water to 
cover, put on the lid and boil for 34-4 hours. Enough for six to eight persons. 


Sausage Pudding. “ 


Take 1} Ib. sausage-meat, 4 Ib. flour, 4 oz. suet, 4 teaspoon baking powder, 
4 pint gravy or rich stock, } teaspoon salt, cold water. 


Finely shred the suet. Add to flour sifted with salt and baking powder. Add 
enough cold water to make into a fairly stiff paste. Roll the pastry out on a 
floured board and line a deep, well-greased basin with part of it. 


Mix the sausage-meat with gravy or stock. 


Then turn the mixture into basin, Cover with remainder of suet crust, then 
with greased paper. Tie down. Place in pan with boiling water coming three- 
quarter way up the sides of the basin and steam for 23-3 hours. 


Enough for six persons. 


Meat Roly Poly. 


Take 4 oz. shredded suet, 4 Ib. liver or cold meat, 1 onion, 1 gill water, 4 lb. 
. flour, $ teaspoon salt, 1 gill gravy or stock. 


Chop the liver or meat and onion. Mix with flour, shredded suet and salt. 
Moisten with the water to make a fairly stiff paste, roll lightly and shape into a 
roll. Lay roll on a scalded and floured pudding cloth. Roll up in cloth and 
secure ends tightly. Place in a saucepan of boiling water, and boil for 2 hours. 
When cooked, remove cloth and serve with the gravy or rich stock heated and 
poured over. Enough for two or three persons. 2 - 


Marmalade or Jam Pudding. ; 
Take 5 oz. jam or marmalade, 4 oz. suet, 4 oz. sugar, 4 teaspoon baking soda, 
1 egg, 4 oz. breadcrumbs, 4 02. flour, milk. 


Sift flour with a pinch of salt into a basin. Mix with finely shredded suet 
and breadcrumbs, Add beaten egg, marmalade, and soda dissolved in a. little 
milk. Dust a well-greased pudding basin with brown sugar. Pour in the mixture. 
Cover with greased paper and steam for 2 or 3 hours. Serve with heated marmalade 
or jam, diluted with water to taste, Enough for two or three persons. 


Prune Suet Pudding. 

Take 4 Ib. prunes, 2 oz, mixed candied peel, } teaspoon baking soda, 4 Ib. 
suet, } teaspoon mixed spice, 1 Ib. flour, 1 egg, 4 Ib. currants, 4 Ib. sugar, milk to 
moisten. 

Wash prunes in warm water and stone them, then roughly chop. Clean currants. 
Mix prunes, currants, flour sifted with spice and soda, and finely shredded suet 
together. Add sugar, chopped peel and spice. Stir in beaten egg, and enough 
milk to make mixture of a sticky consistency. Béat for a moment or two. Turn 
into a well-greased pudding basin, cover with greased paper, and steam for 23-3 
hours. Serve turned out on a hot dish, sprinkled with caster sugar. Enough for 
ten to twelve persons. 
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Apple Pudding. : 


Take 14 Ib. apples, $ Ib. flour, 1 teaspoon baking powder, brown sugar, 32 02. 
suet, pinch salt, milk to moisten, 


Peel and slice apples. Sift flour with baking powder and a pinch of salt 
into a basin. Add finely shredded suet. Mix to a stiff paste with milk, roll out 
and line a greased pudding basin, leaving enough paste to make into a crust for 
top. Place a layer of sliced apples in the bottom of basin, sprinkle with sugar. 
Repeat layers until apples are all used. Cover with paste lid, then with greased 
paper, and steam for 23-3 hours. 


2 —___——_ 


NOTES ON ROSE CULTURE. 


The following notes on rose eulture are taken from the Pavifie Nurseries catalogue 
(Messrs. C. W. and A. C. Heers), Manly, Brisbane :— 


Time for Planting—From May until the end of September. For the coastal, 
excepting perhaps the Central and North, we specially recommend the later period, 
and, in support, advance the following reasons :— 

Every horticulturist must admit that all roses, particularly in the coastal area 
of Queensland, invariably exhibit luxurious and succulent growth and wealth of 
bloom during the months of Mareh, April, May, and early June. This being so, we 
contend that as the plants are full of flowing sap they are not in a fit condition 
for transplanting during that period. There are, however, odd seasons when plants 
ripen earlier. In such circumstances, we would not object to extra early planting, 
but consider May and June do not give the plants time to establish themselves 
sufficiently to withstand the approaching winter. ! 

Roses planted during the earlier months readily respond to the warm periods 
which assuredly occur in the middle of our winter, only to be as surely struck by» 
our colder and more frosty days during the latter part of the winter. This shock 
not only checks the growth, but actually kills the tender white jelly-like roots then 
in the forming. ‘There can be only one result—a plant with stunted growth upon 
which the foundations of your future tree has to be built. Remember, if these plants 
are left undisturbed in the nursery they remain dormant. 


On the other hand a thoroughly rested and ripened plant, transplanted during 
late July, August, or September, according to the trend of the season, is ready to 
break away into full and vigorous growth as the warmth of Spring appears, never 
to look back. , 

We readily admit that the rose, being a hardy plant, may even do well when 
planted early, but after much experience we prefer to pin our faith to late planting, — 
in most parts of Queensland where our winter is so variable, Holding these views, 
we hope clients will follow our advice and plant late in the season, say, from the 
middle of July to the middle of September. However, from Rockhampton north, 
earlier planting may be preferable. , 

Roses planted during September and even October will do quite well; if planted 
this late they .should; however, be provided with artificial shade and kept well — 
watered until they are established. 


It is gratifying to us to know that quite a number of clients, after acting upon 
our advice, write to say how pleased they are with their experience of late planting; 
so we reiterate—do not plant or prune roses too early in Queensland, especially along 
eastern slopes south of Bundaberg. : 


We must warn people that early planting is the cause of many failures, there- 
fore, do not complain if you ignore our advice, ; 


Selecting Varieties—When making selections consult our brief descriptions 
and ascertain the variety’s suitableness regarding its growth, style, colour, fragrance, 
and freedom of bloom. If you are not acquainted with the various varieties listed it 
will pay you to leave selection to us, mentioning any varieties you may already have. 
pee will find a special list on the inside of the front cover, giving our choice in each 
colour. %! 

Planting.—Roses should never be planted when the ground is sodden, as, the 
soil glues together and excludes the air so necessary for the future welfare of the 
plant. Rather delay planting, and in the meantime bury the whole plant lengthwise, 
cover completely with soil and await more favourable conditions. It is surprising 
how long plants may be kept by this method. 
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Although roses do well under almost any condition, it will always repay you to 
trench and drain the ground. However, should the ground be flat and unsuitable 
for drainage, it is better to dig it a foot deep and raise the bed. Such beds require 
hardwood or concrete borders, otherwise the outside plants dry out too easily. Work 
in a liberal supply of well-rotted cow or stable manure. This work should be done 
at least four weeks prior to planting. Plant so that the union will be just under 
the surface of the ground, In the case of light sandy soil it is an advantage to have 
the union as much as 2 inches below the surface. Never, on any account, place 
fresh manure or any form of fertilizer near the roots at the time of planting. 


The roots should be evenly spread and so arranged as to give them a downward ~ 
tendency; cover with about 3 inches of fine soil and press down firmly; fill in and 
give a liberal supply of clean water. Keep the earth away from the graft until 
the plant strikes; in the meantime, mulch with straw in order to protect union and 
keep the soil from caking. Cover the outside edges of straw with soil to keep it 
in position, 

The mulch also creates an ideal condition for further waterings, Should the 
weather continue dry, it will be necessary to water at intervals, according to the 
conditions. Do not use fresh manure or artificial fertilizer near the roots when 
planting. Should the sun’s rays become hot after planting, it is advisable to provide 
the plant with artificial shade. ; 


Suckers.—Always keep a sharp lookout for brier suckers, which may from time 
to time sprout from below the graft. These are readily detected by their foliage, 
and if not removed they will in time kill the rose tree. However, on no account must 
any new rose growth from the base be interfered with. 


Manuring—Roses should be heavily manured at least once a year, well-rotted 
animal manure -being the best. It should be spread over the bed and lightly forked 
in. Bone dust and other suitable fertilizers are also beneficial. Established rose 
trees are greedy feeders, and periodical light dressings of fertilizer, applied during 
damp weather, will give good results. Heavy soil needs occasional dressings of 

lime, which, however, should not be used within a month or so of fertilizers, 


Pruning—There is no phase of rose culture more difficult to impart than that 
of pruning. After accepting the broad principles generally laid down, make a 
close study of the habits and peculiarities of the various types of roses. Apply 
commonsense methods and observe and profit by the results obtained. We are 
opposed to early pruning in this State for similar reasons to those advanced against 
early planting. However, varieties with H.P. strain may, if the canes ae sufficiently 
ripened, be shortened during March or April to from 3 to 5 feet from the ground— 
the weaker the shorter. This will ensure a wealth of bloom in the late autumn. 
For the annual overhaul the end of July and August is the best time. Hard pruning, 
as practised in cold countries, must not be generally applied here. The reason is 
not far to seek, as the periods of inactivity are short and uncertain. Make the 
prevailing conditions your guide as to how and when to prune. Assist the pruning 
problem by observing the following golden rules during the entire season:— } 


(1) Gut away dead, spindle wood; (2) always cut blooms and stems that hav: 
bloomed well back to a strong eye; (3) never allow seed pods to form on the bush. 
By these means you will encourage correct growth and freedom of bloom. There 
are odd varieties which resent the knife, Penelope for instance. 


It is most important that plants be kept free from scale and other diseases, 
otherwise valuable portions have to be prematurely removed to the detriment of 

the plant. BHxhibitors should prune harder than those Browing for general purposes. 
Tea roses require lighter treatment than H.T.’s and H.P.’s. 


To prune, cut away all dead, diseased, and spindling wood; thin out anything 
that is liable to crowd; cut back shoots to a strong eye, pointing outward in the 
case of uprights and inward on those of spreading habits; preserve any new strong 
shoots coming from the base (often misnamed water shoots) that may serve to 
replace any worn-out stems that should be renewed every three years or so. 


As soon as the-new growth appears, carefully rub off any shoot that is likely 
to overcrowd or grow in a wrong direction. 


Climbers should be allowed their fling during the time they are establishing 
themselves, Train the strongest canes horizontally, about 24 inches apart, shorten the 
ends, and cut away all other wood. Provide for ‘the renewal of these trailers every 
few years, 


Aphis.—Nicotine sprays, such as Black Leaf Forty, are most effective. They 
may be kept: in check by applying the hose freely. 
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Scale—Spray with either red oil, kerosene emulsion, or any lime-sulphur 
mixture. Many roses are lost annually through scale. 


Grubs, §-e—For all leaf, plant, and flower eating insects, spray with arsenate 
of lead as directed. 


Mildew——tThis is a stubborn fungus disease that has for many years past 
baffled our scientists. The rose, like all other life, no doubt requires a properly 
balanced food, and as analyses show that our soils are often deficient in potash and 
lime, it is not altogether surprising! to find that, where good dressings of wood ashes 

_ have been applied, appreciable improvement in reducing the mildew scourge is 
apparent. Experiments are being conducted all over the world in search for a cure 
-for mildew, and reports to hand show that potash used in its various forms gives 
results which are at least reassuring. For our part we can say that we have found 
the use of wood' ashes, also spent carbide, beneficial. If these are not available, try 
giving each established tree say 4 to 6 oz. of sulphate of potash, in addition to lime, 
and observe the result. 

Regular sprayings with liver of sulphur (1 oz, to 2 gallons of water), or 1 oz. 
bicarbonate of soda to 1 gallon of water, or Bordeaux will ward off attacks. 
Remedies: Flowers of sulphur, 9 parts; arsenate of lead, 1 part; well mixed; 
applied with a bellows when the dew is on the foliage. Sprays: Sulphuric acid, 
1 part to 800 parts of rain water, 1 0z. bicarbonate of soda to 1 gallon of rain water 
is a helpful spray. A drastie remedy is 2 tablespoonfuls of lysol to 1 gallon of 

~ water, Spraying should be done before noon. Always treat the underneath as well 
as the top of the foliage. 


Failures.—Failures are generally attributable to one or more of the following 
causes :— 

Haying used fresh manures or fertilizer at time of planting. Allowing roots 
to be exposed after unwrapping. Lack of drainage or planting in soggy. ground 
through excessive wet weather. Planting too near the edge of raised beds, too near 
shrubs, trees, and/or hedges; also in shady positions. Allowing plants to dry out 
after westerlies. Giving too much water during first fourteen days in cold weather. 
Heavy frosts just after planting or even when the plant is established. Planting 
too deep, planting too shallow, or planting too loose. Acidity in damp or poorly 
prepared soils. Chemical reactions from fertilizers previously applied to the soil. 
Plants being knocked by children or the thoughtless gardener, Dogs and cats are 
often the cause of plants dying or being damaged. The use of strong soap suds, &e. 
Planting too early or too late. Planting in same spot where a rose has been growing 
unless soil has been replaced. : 


QUEENSLAND SHOW DATES. 


June. Charters Towers, 21 and 23. 
Childers, 1-and 2. Cairns, 21 to 23. 
Bundaberg, 4 to 6. Maleny, 23 and 24. : 
Lowood, 5 and 6. Atherton, 28 and 29, - : 
Boonah, 10 and 11. Gatton, 29 and 30. * 
Gladstone, 10 and 11, Caboolture 31 July and 1 August. 
Esk, 12 and 13. : i ‘ 
Rockhampton, 23 to 27. August. 
Laidley, 24 and 25. Barcaldine, 4 and 5, 
Marburg, 27 to 29. i Pine Rivers, 7 and §. 
Mackay, 30 June and 1 and 2 July. Royal National, 17 to 22. 

July Home Hill, 28 and 29. 
Proserpine, 3 and 4. September. 
Kileoy, 2 and 3. * Tully, 11 and 12. 
Bowen, 8 and 9. Innisfail, 18 and 19. 
Townsville, 14 to 16. Malanda, 30 September and 1 October. 
Cleveland, 10 and 11. : Southport, 26. : 
Ayr, 10 and 11. Imbil, 4 and 5. . 
Rosewood, 10 and 11. Pomona, 11 and- 12. 


Nambour, 16 to 18. Beenleigh, 18 and 19. 
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Orchard Notes 


. JULY. 
THE COASTAL DISTRICTS. 


pic marketing of citrus fruits will continue to occupy the attention of growers. 

The same care in the handling, grading, and packing of the fruit that has been 
so strongly insisted upon in these monthly notes must be continued if satisfactory  - 
returns are to be expected. Despite the advice that has been given over and over ~ 
again, some growers still fail to grasp the importance of placing their fruit on the 
market in the best possible condition, and persist in marketing it ungraded; good, 
blemished, and inferior fruit being met with in the same case. This, to say the 
least, is very bad business, and as some growers will not take the necessary trouble 
to grade and pack properly, there is only one thing to do, and that is to insist on the 
observance of standards of quality and see that the fruit offered for sale complies 
with the standards perscribed, and that cases are marked accordingly. 


Where the crop has been gathered, the trees may be given such winter pruning 
as may be necessary, such as the removal of broken or diseased limbs or branches, 
and the pruning of any superfluous wood from the centre of the tree. Where 
gumming of any kind is seen it should be at once attended to. If at the collar of 
the tree and attacking the main roots, the earth should be removed from around 
the trunk and main roots—all diseased wood, bark, and roots should be cut away, 
and the whole of the exposed parts painted with Bordeaux paste. 


When treated, do not fill in the soil around the main roots, but allow them to be 
exposed to the air for some time, as this tends to check any further gumming. When 
the gum is on the trunk or main limbs of the tree cut away all diseased bark and 
wood till a healthy growth is met with, and cover the wounds with Bordeaux paste. 


Towards the end of the month all young trees should be carefully examined for 
the presence of elephant beetles, which, in addition to eating the leaves and young 
bark, lay their eggs in the fork of the tree. When the young hatch out they eat © 
their way through to the wood and then work between the wood and the bark, 
eventually ringbarking one or more of the main limbs, or even the trunk. A dressing 
of strong lime sulphur to the trunk and fork of the tree, if applied before the 


beetles lay their eggs, will act as a preventive. In the warmer localities a careful 


watch should also be kept for the first appearance of any sucking bugs, and to 
destroy any that may be found. If this is done systematically by all growers the 
damage done by this pest will be very much reduced. 


Citrus trees may be planted throughout the month. Take care to see that the 
work is done in accordance with the instructions given in the June notes. All worn- 
out irees should be taken out, provided the root system is too far gone to be 
renovated; but when the root system is still good the top of the tree should be 
removed till sound, healthy wood is met with, and the portion left should be painted 
with a strong solution of lime sulphur. If this is done the tree will make a clean, 
healthy growth in spring. 


The inclusion of a wide range of varieties in citrus orchards—and which has 
been the general practice—is to be deprecated. Even in new plantations there is a 
tendency to follow the same unprofitable lines. Far too much consideration is given 
to the vendor’s description for the purchaser’s appreciation of a particular variety 
cr varieties. Individual tastes must be subordinated to market requirements, and the 
selection of varieties to the best available kind of early, medium, and late fruits. 
Amongst oranges Joppa should be placed first, Sabina for early fruit, and Valencia 
or Loon Giru Gong for late markets. ; 


In mandarins local conditions influence several varieties, and since the introduc- 
tion of the fungus known as ‘‘scab’’ the inclusion, particularly on voleanic soil, of 
the Glen Retreat and Emperor types is risky. In alluvial lands, Emperor and 
Sovereign (an improved Glen Retreat) are the most profitable, though Scarlet in 
many places is worth including, with King of Siam as a late fruit. 


Land intended for bananas and pineapples may be got ready, and existing 
plantations should be kept in a well-cultivated condition so as to retain moisture 
in the soil. 
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Bananas intended for Southern markets may be allowed to become fully 
developed, but not coloured, as they carry well during the colder months of the year, 
unless they meet with a very cold spell when passing through the New England 
district of New South Wales. 


The winter crop of smoothleaf pines will commence to ripen towards the end 
of the month, and when free from blackheart (the result of a cold winter) or from 
fruitlet core rot, they are good for canning, as they are of firm texture and stand 
“handling. Where there is any danger of frost or even of cold winds, it pays to cover 
pines and also the bunches of bananas. Bush hay is used for the former and sacking 
for the latter. : 


Strawberries should be plentyful during the month, provided the weather is 
suitable to their development, but if there is an insufficient rainfall, then irrigation 
is required to produce a crop. Strawberries, like all other fruits, pay well for careful 
handling, grading, and packing, well-packed boxes always realising a much higher 
price than indifferently packed ones on the local market. 


When custard apples fail to ripen when gathered, try the effect of placing them 
in the banana-ripening rooms, and they will soon soften instead of turning black. 


THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 


ULY is a busy month for the growers of deciduous fruits, as the important work 

of winter pruning should, if possible, be completed before the end of the month, 

so as to give plenty of time for spraying and getting the orchard into proper trim 
before the spring growth starts. 


In pruning, follow the advice given in the May number; and if you are not 
thoroughly conversant with the work, get the advice of one of the Departmental 
officers stationed in the district. \ 


Pruning is one of the most important orchard operations, as the following and 
succeeding seasons’ ,crops depend very largely on the manner in which it is carried 
out. It regulates the growth as well as the number and size of the fruit, as if too 
much bearing wood is left there is a chance of the tree setting many more fruits 
than it can properly mature, with a result that unless it is rigorously thinned out it 
is under-sized and unsaleable. On the other hand, it is not advisable to unduly reduce 
the quantity of bearing wood, or a small crop of overgrown fruit may be the result. 


Apples, pears, and European varieties of plums produce their fruits on spurs 
that are formed on wood of two years’ growth or more; apricots and Japanese plums 
on new growth and on spurs; but peaches and nectarines always on wood of the 
previous season’s growth. Once peachwood has fruited it will not produce any more ~ 
from the same season’s wood, though it may develop spurs having a new growth or 
new laterals which will produce fruit. neue 


The pruning of the peaches and nectarines, therefore, necessitates the leaving of 
sufficient new wood on the tree each season to carry a full crop, as well as the 
leaving of buds from which to grow new wood for the succeeding year’s crop. In 
other words, one not only prunes for the immediately succeeding crop, but also for | 
that of the following season. ae NG ; 


All prunings should.be gathered and burnt, as any disease that may be on the 
wood. is thoroughly destroyed. When pruned, the trees are ready for their winter 
spraying. : aaa INS ht sale ee 

All kinds of deciduous trees may be planted during the month provided the 
ground is in a proper state to plant them. If not, it is better to delay planting until — 
August, and carry out the necessary work in the interval, The preparation of new 
land for planting may be continued, although it is somewhat late in the season, as 
new land is always the better for being given a chance to mellow and sweeten before 
being planted. Do not prune vines yet on the Granite Belt; they can, however, be 
pruned on the Downs and in the western districts. — ie { 


Trees of all kinds, including citrus, can also be planted in suitable situations on 
the Downs and western districts, and the pruning of deciduous trees should be 
concluded there. If the winter has been very dry, and the soil is badly in need of 
moisture, all orchards in the western districts, after being pruned and ploughed, 
should receive a thorough irrigation (where water is available) about the end of the 
month, so as to provide moisture for the use of the trees when they start growth. 
Irrigation should be followed by a thorough cultivation of the land to conserve the 
water so applied. As frequently mentioned in these notes, irrigation. and cultivation 
must go hand in hand if the best results are to be obtained, especially in our hot 
and dry districts. ; . 
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Farm Notes 


JULY. 


JELD.—Practically the whole of the work on the land for this month will be 
confined to the cultivation of winter crops, which should be now making good 
growth, and to the preparation of land for the large variety of crops which can be 
sown next month. Harly-maturing varieties of wheat may be sown this month. The 
harvesting of late-sown maize will be nearing completion, and all old stalks should 
be ploughed in and allowed to rot. Clean up all headlands of weeds and rubbish, 
and for this purpose nothing equals a good fire. Mangels, swedes, and other root 
crops should be now well away, and should be ready for thinning out. Frosts, which 
can be expected almost for a certainty this month, will do much towards ridding 
the land of insect pests and checking weed, growth. Cotton-picking should be now 
practically finished and the land under preparation for the next crop. The young 
lucerne should be becoming well established; the first cutting should be made before 
the plants flower—in fact, as soon as they ‘are strong enough to stand the mowing 
.machine—and the cutting’ of subsequent crops should be as frequent as the growth 
and development of the lucerne plants permit. Ordinary cuttings should be regulated 
to fit in with the early-flowering period—i.e., when about one-third of the plants in 
the crop are in flower.. 


MM OO COO 


PuaTe 261. 
Rain forest, Lower Coomera, below the big falls. 
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RAINFALL IN -THE AGRICULTURAL DISTRICTS. 


TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF APRIL IN THE AGRICULTURAL 
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1935 AND 1936, FOR COMPARISON, 


AVERAGE ToTaL AVERAGE TOTAL 
RAINFALL. | RAINFALL. || RAINFALL. RAINFALL, 
Divisions and ——| Divisions and 
Stations. No.of Stations. No.of 
Apr. | Years’) Apr., | Apr., || Apr. | Years’) Apr., | Apr., 
Re- | 1936. | 1935. |, Re- | 1936. | 1935. 
cords. | : cords. 
\ 
North Coast. In. In. In Central Highlands. In. In. In. 
Atherton .. o. | 4:31) 385 4°55 | 8:23 || Clermont .. APP aR GSE) tis) a, 
Cairns or -. | 11:40 64 9°15 | 3-41 || Gindie es es ih 14 36 sis a 
Cardwell -.| 883} 6£ | 11:06 | 4°37 || Springsure .. al baksye iP tye bey ae 
Cooktown . «+ | 8°72 | 60 | 18°66 | 2-45 ‘ ‘ 
Herserton . --| 3°86 2-6 2°00 
Ingham 2 Ho.) 7:65 44 7:02 | 38-99 
Innisfail we «- | 20-10 55 |19°10 | 9°47 
Mossman Mill --| 8:57 | 22 | 5:54 | 4:68 || Darling Downs. | 
Townsville .. -.| 3°40 65 2:16 | 0:47 
Dalby ne --| 1:42 | 66 | 0-18 | 1:16 
Central Coast. || Emu Vale .. -| 1:44) 40 0-42. | 0°76 
Hermitage § 1°50 29 5 0°68 
Ayr .. ee oo | 2°49 49 2:52 | 1:05 || Jimbour ~| 1°42 48 0:05 | 1:32 
Bowen an -.| 2°73 | 65 | 0:26 | 1:73 || Miles a -; 1:49 | 51 | 0-26.) 0-22 
Charters Towers ..| 1°51 54 1:70 ii Stanthorpe .. sHimlteo 63 0°64 | 1:06 
Mackay Ox aE Patna bo 0:65 | 3-17 || Toowoomba -.| 2°68 | 64 0:68 | 3°86 
Proserpine .. we | 5:91 83 2°04 | 7-76 || Warwick .. eed el OS evan 71. 0-47 | 1:77 
St. Lawrence -. {| 2°80} 65 3) 0-43 
South Coast. 
Biggenden .. . 2:23 | 37 0-84 | 1°31 Maranoa. 
Bundaberg .. -. | 3°36 | 53 0:93 | 7-04 : 
Brisbane re 7.1 28:81 | 8b 0:21 | 8:62)|| Roma . .. +. | 1°33] ~ 62 0-02 | 0-01 
Caboolture .. «+ | 4°65 | 49 0°58 | 4:23 
Childers ty oe} 2:92 41 1:20 | 2:77 
Crohamhurst. . --| 6°95 | 42 2:64 | 4:82 
= _ «s| 8:10} 49.9} O:31,) 2:22 : 
Gayndah .. +s] 1:48] 65 | 025 | 0-74 
Brae te] ODS 1:14 | 4-30 State Farms, &c. 
= kivan ‘5 oe | 2°32 57 0-18 | 2:03 / 
Maryborough +. } 8°92 | 65 1:42 | 6°35 || Bungeworgorai ..| 1:25 21 cc 0:09 
Nambour .. -.| 641 | 40 | 2°66 | 6-12 || Gatton College ..| 1:97 | 36 | 0:34 | 1°64 
Nanango S55 ce} 2°01 54 0°32 | 1:61 || Kairi nie oe | 4°31 21 oe 1:40 
Rockhampton +. | 258 | 65 | 0:20} 0:75 || Mackay Sugar Ex- ; 
Woodfo: w -.| 4:79 | 49 | 0:64] 3:99 periment Station | 4°88] 38 | 0-21} 2°80 


A, 8. RICHARDS, Divisional Meteorologist. 
CLIMATOLOGICAL TABLE—APRIL, 1936. 


COMPILED FROM TELEGRAPHIO REPORTS. 


FI SHADE TEMPERATURE. RAINFALL. 
§ ~ 
Districts and Stations, | Zsa Extremes. 
3 5 & We 
Bes Total. | Days. 
° 
BES Min. | Date. 
\ < : 

Coastal. In, Deg. Points. 
Cooktown .. ae 29°85 61 1,866 
Herberton .. es ete 51 267 | 13 

» Rockhampton ct 30-04 52 20 3 
Brisbane .. “23 . | 30-10 50 21 6 
Darling Downs. ° 
Dalby 3 on - | 30°08 87 13 
Stanthorpe a a5 ve. 1 27 64 4 
Toowoomba ond me Sask 37 68 
Mid-Interior. ! 
Georgetown ke +. | 29:90 59 156 4 
Longreach .. An -- | 30:03 45 48 2 
Mitchell .. ex) ++ | 30-08 34 2 1 

Western } 

Burketown oe +. | 29°90 62 45 2 


50 
43 


Boulia__s. 
Thargomindah 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
Tres Computep By D. EGLINTON anp A. C. EGLINTON. 


TIMES OF SUNRISE, SUNSET, | Phases of the Moon Occultations &e. 
AND MOONRISE. 5 June, O Full itera 3 Sonat 

| Taare ) Last Quarter 10 5 p.m. 

AT WARWICK. | 7 4, ~@ New Moon 3 14 p.m. 


MOONRISE. | iyo 5, C First Quarter 5 22am. 
Perigee, 16th June, at 7 a.m. 


| 


June July. yaden July. | Apogee, 28th June, at 6.36 a.m, 
1936. 1936. 1936. 1936. .On the 19th at 3 o’clock in the afternoon the Sun 
ef | will be undergoing an eclipse which will be total in 
: py Asia and the most southern part of Europe. In 
Rises.| Sets. | Rises.) Sets. | Rises. | Rises. Hongkong it will be almost total, but only about 
pan | eo ae HO a half its face will be covered by the Moon in the 
m, | pam. British Isles, where, however, a very fine sight 
D- Mi. | will be afforded if the sky is clear. The eclipse will 
1 | 687 | 5:2 | 6-45 | 57 2:7. | 2-1» | bein’ pr about 2 hours before sunset at 
2 | 637 | 5-2 6°45 | 5-7 2:45 | 2-49 Brisbane, where it will be entirely invisible. Through- 
3 | 6-38 | 52 | 645 | 5:7 3:23. 3-43 | OUb India the eclipse will end about 3 o'clock. 
The nearest place to Australia at which a glimpse 
4 | 6:38 | 5:2 6:45 | 5:8 4-8 4-40 | of it will be seen is in the Philippine Islands. 
5 | 6°39 | 5:2 | 6-45) 5:8 4:58 5:40 we sie ate 4 Wa nae pe ee 
3 Fe, (Gs | ; ’ a degree (only the dia.neter of the Moon) from Mars. 
£ are 5-2 | 6-45 | - Ae i oe Venus in its more rapid motion will overtake Mars 
7 Oe | and pass to the eastward of it. 

8 | 6-40) 5-2 | 6-45 | 5-9 7-51 847 / At midday on the 22nd the Sun will reach its 
9 | 6:40 | 5:3 6-44 | 5:9 8-51; 9:50 peed ee te tig aa EG a fe phends 
10 6:40 | 5:3 6°44 | 5-10 9°54 | 10°53 | Menon Oo: ie Summer solstice W: € place in the 
11 | 6:41 | 5:3 6-44 | 5-10 | 10°55 | 11:57 nor nae Menthe es 
12 | 6-41 | 5:3 6-44 | 5:11 | 11°57 | am. On the 25th Mercury will reach its greatest 
18 | 6-41 | 5-3 6:43 | 5-11 .. | 18 | declination, 22 degrees westward of the Sun, and 
pum he vats enue 24 minutes before it, and rise 1 hour 44 

14 | o42| 5:3 | 6-43 | 5-12] 12:57; 2-8 | Minutes Detar the Bun. 


i H On the 29th Venus will be in superior conjunction 
15 | 6:42} 5:3 | 6-43 5:12{ 2-4 | 3-12 | with the Sun and’ therefore nnODETyEbIES being 
almost in a straight line from the Earth beyond the 


16 | 6-42| 5-3 | 6-48| 5-13) 312 4-13 | Sun. 
17 | 643| 5-4 | 642/ 513] 4-107 5-11 | on tho ist: on the loth it tises ab af ant 1 hou: 
18 | 6-43) 5-4 | 6-42) 5+14| 5-27 6-6 | 28 minutes before the Sun, and sets at 4.1) 1 hour 
19 | 6-43 | 5-4 | 6-42 | 514] 625 6-48 | 2 pena before it. ese eens 
i by 5e4 BL Ty 39) Fe enus rises at 6 a.m., 37 minutes before the Sun 
ae dee . ps at ene OSL on the Ist, and at 6.24 ‘a.ni., 18 minutes before the 
21 | 6-44} 5-4 | 641 | 5-15) 8-11 8-1 | sun on the 15th. 
22 | 6-44) 5:4 6-41 | 5:16; 8°54 8°34 Mars rises at 6.50 2.m., 23 minutes after the Sun, 
23 | 6:44 | 5-4 6-40 | 5-16 9-31 9-6 | on the Ist, and at 6.8 a.m., 34 minutes before the 
24 | 6-44 | 5:4 | 6-40 | 5-17 | 10-5 9-36 an ot eet Bi Ses 5 
25 | 6-44 | 5:5 | 6-39 | 5-17} 10:35 | 10-7 upiter rises at_5.40 p.m. and sets at 7.20 a.m, on 
26 | 6-45 | 5:5 | 688) 5-18| 11-6 | 10.40 eee the 15th it rises at 4.38 p.m. and sets at 
27 | 6-45 | 5:5 | 6-88 | 5-18) 11:36) 11.17 | Saturn rises at 12.34 a.m. and sets at 12.59 p.m. 
p.m. on the st; on the 15th it rises at 11.52 a.m. and 
28 | 6-45 | 5D 637 | 519 | 12:7) 11:55 | Sets at 12.7 p.m. ' 
| Ae as oe jal we ay ve preheat jt at 
| . about & p.m. o: m. on t! 
29 | 6-45 | 5:5 | 6°36 | 5:19 | 12-42 12°41 anenuit rile 27} preset bore pHestorivon al 
80 | 6°45 | 5'5 6:36 | 5:20 1:19 1:32 | Brisbane, but only 19 degrees at Townsville. 


oh 2 1.8:85 5-21 | 227 5 July © Full Moon 3 22 p.m. 
u - 12 ,, yp Last Quarter 10 5 p.m. 
19 ,, @& New Moon 3 14 p.m. 
27 ~,, + ( First Quarter 5 22 a.m. 


Perigee, 16th July, at 7 a.m. 
Apogee, 28th July, at 6-36 a.m. 


For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes 8. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes; 
at Cunnamulla, 25 minutes; at Thargomindah, $3 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
it is moonlight only till about midnight. After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably. q 

[All the particulars on this page were computed for this Journal, and should not be 
reproduced without acknowledgment.] 
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Event and Comment 
Tell the wendil ae 


STRONG plea for Queensland to advertise her products, and to 
find out exactly what her potential customers want and then 
give them the very best quality that the State can produce, was made 
by His Excellency the Governor, Sir Leslie Wilson, when opening the 
Ipswich Show. ‘‘Queenslanders are too modest,’’ said the Governor, 
‘‘they do not let the world know what they can produce. This is a big 
fault. It is of vital importance in these days that we should let our 
potential customers know what we can produce, and then when we haye 
got their orders that we should give them the very best that the State 
has to offer. To advertise is essential, but it is not right to send our 
customers something that is just ‘good enough.’ We must send our 
customers what they want.”’ ‘ 


His Excellency said that. when he was in the Hast last year he 
heard a number of complaints regarding the packing and labelling of | 
Australian goods, especially canned fruits. 


“This is entirely due to carelessness,’’ said Sir Leslie. ‘But it 
does us harm, as it does not give us a good reputation. I sincerely hope 
that from now on there will be more careful overseeing, so that this sort 
of thing cannot happen again.’? 


Continuing, His Excellency said that there were many difficulties in 
the way of better marketing of Queensland products, but, after all, . 
difficulties were only made to be overcome. Probably no State was faced 


t 
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with greater marketing difficulties than was Queensland, but in his_ 
opinion Queensland had the greatest opportunities of all the States in 
the Commonwealth. 


“Tt rests with this generation to show the world that Queensland 
can produce the very best that the world has to offer.’’ 


The Ipswich Show was one of the most important in the State, 
said the Governor, and he congratulated the committee and every 
person connected with the show on their efforts this year. That despite 
the dry season the standard of the show was so high spoke volumes for 

the fertility of the district and the enterprise of the people. 


_ “Tt ig at such shows that one sees the real wealth of Queensland,”’ 
said Sir Leslie. ‘‘At the many country shows which I have visited here 
I have learned a great deal which I shall be able to use when I return 

.to England.”’ 


The Premier’s Return—Trade Prospects in Great Britain, 


ON arrival at Fremantle from his visit abroad, one of the purposes of 
which was to attend the sugar conference convened by the British 
_ Government, the Premier, Hon. W. Forgan Smith, LL.D., said that the 
British Government had called the conference with the view of formu- 
lating a rationalised scheme of distribution of sugar throughout the 
Empire and other countries. The conference was not held, however, 
on account of the contributory countries asking, apparently, too high a 
quota of the British market. In the course of a press interview the 
Premier said that the people who were most active in the matter were 
emma those who were signatories to the Chadbourne agree- 
ment, and they evidently desired to prepare a modern 
version of the Brussels agreement of 1903. It is just 
ag well, he said, that the conference was not held. 
Australia had nothing to gain from it. The pro- 
posal to hold the’ conference was based on limitation 
of output. ; 


Mr. Forgan Smith added: ‘‘I investigated the 
position of the sugar-producing countries of Europe, 
and it was obvious that they were using sugar to build 
up their sterling credits in London. 


‘<This was obvious from the fact that in Europe the price of sugar. 
varies from 4d. to 7d. lb. When the conference fell through I, in com- 
pany with Dr. Earle Page and Mr. T. de Waters, the South African - 
High Commissioner, conferred with the Chancellor of the Exchequer 
and the Secretary of State for the Dominions, and put up a proposal 
for a five-year agreement based on the existing rebates in duty. We 
have an agreement with the British Government that no alterations 
will take place in the duty without eighteen months’ notice. The 
position now, briefly, is that there is a maintenance of the status quo, 
and therefore Queensland can export sugar to the British and Canadian 
markets without limitation. The matter will probably be brought up 
again at the next Imperial Conference, but I am satisfied that there 1s 
no likelihood of any change in policy. If the sugar-producing countries 
of Europe were to use internally as much sugar per head of the popula- 
tion as, say, Great Britain, so far from there being a surplus of sugar 
in the world there would be.a shortage of 5,000,000 tons annually. The 
problem is not one of over-production but one of under-consumption. 
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The Meat Industry. 


ON the meat question, which he discussed at some length in Great 
Britain, the Premier said the Australian quota was likely to be 
increased because of the recent tariff action, The trouble was that in 
the past, with drought and such like, Australia had not been able to 
supply her quota. Regarding Queensland, he said, the meat export 
trade is having an investigation of marketing methods. Mr. Smith said 
he would make certain proposals on his return to Queensland. ‘‘One 
thing is quite certain; there is now a future for the frozen meat industry, 
and we must improve the quality. We must produce a better type.”’ 


Prospects for Queensland Butt er, 


R. Forgan Smith spoke with emphasis and enthusiasm of direct trade, 
including direct-shipping between Australia and the North of 
England and Scotland. He said he went into this question very 
thoroughly, and was convinced that Australia’s primary producers had 
everything to gain by appointing direct representatives in Glasgow, 
Liverpool, Manchester, and Cardiff. There were wonderful opportunities 
there, and Scotland was friendly disposed to Queensland and the rest 
of Australia. Glasgow and Edinburgh were the only two places showing 
‘‘Empire butter,’’ except when it was a New Zealand product. The New 
Zealand publicity was better than the Australian in this respect. There 
was a great prospect of Queensland’s butter trade being increased, the 
trouble at present being the appointment of sub-agents in Manchester 
from agents in London, with the result that the sub-agents pushed the 
Danish and Dutch product, for which they obtained a greater commis- 
sion. Direct trade, he added, would counteract this. 


Migration and Markets. 


pk USSING migration, the Premier said that on this matter he had 
conferred with the committee established in Great Britain, and had 
found Great Britain very favourable to the resumption of migration; but 
he had explained that the subject was linked up with markets, and it was 
impossible on a large scale with limited markets. He had pointed ‘out 
that Australia should not be expected to carry the cost of mass migra- 
tion, and told them very bluntly that it was no good talking migration 
and at the same time applying a restriction quota on production. Great 
Britain had no plan, and all discussions were merely exploratory. 


He declined to discuss the new tariff, as he had not had an oppor- 
tunity of studying it, and wanted to be in a position to know the reaction 
to it in England. 

A Commonwealth of British Nations. 


SKED how near Europe was to peace or to war Mr. Forgan Smith 

said a great deal depended on Great Britain’s policy. There was _ 
@ growing body of public opinion favouring Great Britain co-operating 
with the Dominions to build a real Commonwealth of Nations as against 
being the policeman of Hurope and the protector of France. Speaking 
Senerally, he said, the whole thing was absurd. The League of Nations 
was like a government without a police force, and the problem was: 
Could Great Britain afford to be the policeman of Europe and continue 
being dragged at the coat tails of another country? 


Discussing trade prospects generally, the Premier added that every- 
thing would depend on reciprocity, and trade could only be conducted 
on a two-way basis. There was a strong feeling in industrial. circles 
m England, he added, that while Australia was entitled to build up 

er own industries that that portion of trade which goes to countries 
which purchase nothing from Australia should go to England. 
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The Tobacco-growing Industry in the 
| United States of America. 


L, F, MANDELSON, B.Sc.Agr., Plant Pathologist. 
[Continued from June, 1936.] 


LIGHT AIR-CURED TOBACCOS. 


THE light air-cured types of tobacco are Burley (U.S. Type 31) 

and Maryland (U.S. Type 32). In both cases the tobacco is 
stalk-cut when harvested—that is, when the majority of the leaves are 
mature the entire plant is harvested by cutting the stalk near ground 
level (Plate 1). The stalks are either split with a knife, from the top 
towards the butt, and straddled over sticks, or are speared on to sticks. 


rf 


PLATE 1. 


Gurting Maryntanp Topacco.—Light air-cured tobacco is harvested by cutting 
the stalk near ground level, and the entire plant is air-cured. 


In the latter case a movable metal spearhead is placed on to the end 
of a stick and some half-dozen plants are forced over the point and 
on to the stick (Plate 2). The leaf is usually cured im large, well- 
ventilated sheds. At times the sticks are hung on scaffolds in the field 
(Plate 3) for one to five days in order to wilt the plants prior to curing. 
Another method is to set the sticks of tobacco in the ground at an 
angle of 75 degrees with the butts of the plants towards the sun 
(Plate 4). 

. Burley. af 


Burley is one of the most important types of tobacco grown in 
_ the United States, and almost a third of the total tobacco area is devoted 
to it. It is light in colour and body and has exceptional absorbtive 
capacity for flavouring materials used in the manufacture of plug 
tobacco. This type has an interesting history, since it developed from 
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a single plant which was selected in Ohio in 1864 and was given the 
name ‘‘White Burley.’’ It has been further developed to meet. 
changing manufacturing requirements as the demand for chewing 
tobacco has diminished. In order to produce thinner leaf, ‘‘stand-up’’ 
types, which may be closely planted, have been developed (Plate 5) 
and strains resistant to soil diseases have been selected. 

Burley tobacco was originally grown mainly in Kentucky, and was 


then a dark air-cured type used for chewing and smoking purposes. 
With the great expansion in the cigarette industry and the adoption of 


PLATE 2, 


Spraring Topacco PLants.—The cut plants are forced over a moveable metal 
spearhead on to a stick in preparation* for curing. 


this type for cigarette manufacture, the area under crop increased enor- 
mously. In 1912 there were 228,000 acres of Burley grown, but by 1981 
the area had increased to 528,800 acres and had extended well into 
Tennessee and neighbouring States. 


Deep, well-drained, rich soils are used for growing Burley. Its 
cultivation is associated with the fertile limestone soils typical of the 
: Tue grass country of Kentucky. In that state artificial fertilizers 

are rarely added to the soil. In the newer areas applications of 500 to 
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PLATE 3. 


Winting Burtrey Topacco.—Burley tobacco in Tennessee hung on seaffolds in the 
field to wilt prior to being carried to the curing barn. 


‘ PLATE 4, 
Topacco WILTING oN SricKs.—Sticks of speared tobacco wilting in the sun in 
Maryland. In the background the wilted plants are being loaded on a wagon for 
removal to the barn. Wh 
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PLATE 5, 
A Frevp of Burtry Tosacco.—Note the ‘‘stand-up’’ character of this strain 
of Burley which permits close planting for the production of a thin type of 
leaf, 


Y PLATE 6. / 
OUNG BuRLEY Tosacco.—A field of Burley tobacco showing the flat method of 
cultivation which is practised with this class of tebacco. 
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800 lb. of a 8-4-4 or 8-3-5 mixture, depending on the soil, have been 
found profitable. Some growers used 300 to 400 lb. of superphosphate 
and 8 to 10 tons of stable manure. 


In contrast to the seed-beds of the flue-cured areas, those used 
for Burley are long and narrow. They vary in width from 6 to 12 feet 
and are covered with cheese-cloth. Soil sterilization by burning over or 
steaming is recommended. 


“‘Stand-up’’ varieties such as Judy’s Pride, Kelley, and various 
root rot-resistant strains are becoming increasingly popular and are 
replacing the older: varieties known as Lockwood, Twist Bud, Blue 
_ Ribbon, White Burley, and Rainbow. 


PLATE 7. ! 
CULTIVATION IMPLEMENTS.—These implements are generally used in Tennessee for 
cultivating Burley tobacco. 


Rows are made 3 feet 6 inches or 3 feet 8 inches apart, and the 
plants are set 12 inches to 18 inches in the row, depending on the 
fertility of the soil. They are usually set by hand. 


Unlike flue-cured tobacco, Burley is not grown on hills, but is 
flat-cultivated (Plate 6). Methods of cultivation vary somewhat. In 
Kentucky the first cultivation is made with a six-tine spring-tooth 
cultivator and subsequently with a twelve-tooth implement which 
straddles the rows. About three cultivations are usually_made, In 
Tennessee a fourteen-tooth cultivator is recommended for the first culti- 
vation. A double shovel or three to five-shovelled cultivator (Plate 7) 
js then used, particularly after packing rain, and weekly shallow culti- 
ation with harrows is practised subsequently. 


Ag indicated above, the crop is stalk-harvested and air-cured. A 
barn 40 feet wide, 60 feet long, and 16 feet to the eaves is considered 
large enough for 5 acres. Curing barns vary considerably in construc- 
tion, and frequently they are very crude (Plates 8 and 9). Where 
facilities permit (Plate 10) efforts are made to manipulate the ventila- 
tion so that the leaf dries out slowly irrespective of the prevailing 
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weather conditions. During wet weather small fires are usually mace 
in the floor of the barn to reduce humidity and so obviate mould injury | 
known as ‘‘house barn”’ or ‘‘pole sweat.’? When the web and midrib of 
the leaf has dried thoroughly, curing is complete. During subsequent — 
warm damp weather, when the leaf has ‘‘come into order,’’ it is taken 
down and bulked. It is eventually stripped from the stalks and sorted 
in to five to seven grades and tied in hands. Burley is marketed in 
the same fashion as flue-cured tobacco. pee 


In the blue grass country the land is allowed to revert to blue 
grass sod after one or at most two seasons under tobacco. Elsewhere 
rotations with wheat, lespedeza, and other crops are practised. 


: PLATE 8, 
A Crupe Barn ror Air-curING.—In Tennessee Burley tobacco is frequently cured - 
in makeshift barns of various kinds. i; } 


Maryland Tobacco. 


The unique and valuable type of tobacco known as Maryland is only 
produced in a very limited area between the Potomac River and 
Chesapeake Bay in Maryland. Its outstanding characteristics are its 
excellent burning quality, due to the remarkably high percentage of 
cell wall-forming materials (cellulose and pectin) which it contains. 
The leaf is very thin, dry and chaffy, and is rather neutral in aroma. 
These characteristics make it very useful for blending with other 
tobaccos to improve the burning quality of a blend without disturbing 
the aroma and flavour sought. Its chaffy nature tends to ‘‘open up’’ 
tobaccos, and so makes for the more economical use of tobacco in the 
manufacture of cigarettes. Since the war its value has been appreciated _ 
by the cigarette industry, and there has been an expansion in produc-— 
tion. The acreage under crop was increased from 22,000 acres in 191-4 
to 38,000 acres in 1931. Tobacco has been grown continuously in Mary- 
land for a longer period than in any other area in the United States. 
Its ‘cultivation dates back to the earliest colonial days, when an 
Important trade was established with European countries. At the 
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PLATE 9. 
A Boruzy Tobacco Curine Barn.—A type of barn commonly used for air-euring 
Burley tobacco in Tennessee. 


present time almost half the crop is exported. It is grown in much the 
same way as Burley, on soil which is fairly fertile but rather deficient 
in humus. Manure gives satisfactory results when available, but in 
many cases nothing is added to the land, especially after it has been 
“rested.’’ The use of fertilizers is increasing, and 500 lb. or more of 
various mixtures such as 8-4-10, 8-3-7, or 8-3-12 may be used. The 


PLATE 10, 
—An ideal type of air-curing barn at the Greenville 


A Mover Arr-curinG Barn. 


Tobacco Experiment Station, Tennessee. 


Note the top ventilators and a few side 
ventilators which are open. 
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fertilizer is ‘‘listed in’’ with a plough and the ridge is smoothed off with 
a ‘‘drag,’’ or, in many cases, a special implement (Plate 11) known as a 
‘“‘Planter Junior Lister’? is used. This implement makes a ridge and 
has a roller attachment which smoothes it down in one operation. A. 
more recent type is said to also have a fertilizer distributor combined 
with it. A ‘‘drag’’ with wooden ‘“‘runners’’ is frequently used to 
mark the position where the plants are to be set by drawing it across 
the field at right angles to the rows.. The plants are set by hand, by 
hand-setter machine, or by a horse-drawn machine midway between the 
depressions made by the “‘drag.’’ 


Prats 11. ‘, i 
A ‘‘Pranver JuNion Lisrer.’’—A ‘‘Planter Junior Lister?’ in operation in 
Maryland. This implement ‘‘lists’? a ridge about the fertilizer drill and smooths 
off the top of the hill in one operation, r 


The varieties grown are rather indefinite at present. The United 
States Department of Agriculture is endeavouring to improve the situa- 
tion by supplying pure lines of seed, and is selecting strains resistant 
to black root rot. The tobacco grown is designated by its leaf charac- 
teristics as Maryland Broadleaf, Broadleaf Thickset, Narrowleaf, and 
Narrowleaf Thickset, &e. Maryland Mammoth is a giant variety which 
developed from a ‘‘sport’’ selection made some twenty-five years ago. It 
is found satisfactory on the more fertile soil types. : 


Plants are set in an equidistant fashion usually with about 34 inches 
between rows and between plants in the row. This arrangement allows 
plants to be cultivated in two directions. Flat cultivation is practised 
weekly with a spring-tooth cultivator similar to the Australian type of 
implement. The soil in Maryland does not appear to erode readily, and, 
although tobacco is cultivated on rather steep slopes, special precautions 
are seldom taken. 


_ Maryland tobacco is harvested by cutting similarly to Burley. It~ 
is air-cured in large barns, but, unlike other tobaccos, it remains in the 
barn for close on twelve months before it is sold. During this period 


\ 
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it goes through a natural fermentation process and is then ready for 
permanent packing. On the other hand, other tobaccos are redried or 
are specially fermented subsequent to curing. 


- When weather conditions permit in the late winter the cured plants 
are taken down and the leaves are stripped and graded into about four 
grades. The leaf is tied into peculiar large fan-like hands, and is then 
placed in cylindrical stacks with the butts of the hands towards the 
centre. After two to four weeks the leaf is bulked with butts towards 
the outside, in the same manner as flue-cured tobacco, for about six | 
weeks. It is then packed in hogsheads on the farm. - A hogshead 
_ and a wooden eylinder slightly smaller in diameter are filled with 

tobacco, and, by means of a screw, all the tobacco is pressed firmly 
into the hogshead and a lid is affixed. It.is then ready for manufacture. 


PLATE 12, 


ONE SUCKER Tovacco.—This type of dark air-cured tobacco has coarse narrow 
leaves with prominent veins and midribs. 


The marketing and selling of Maryland tobacco is peculiar and 
different to that of any other type. It is all sent to Baltimore, where - 
relatively small quantities are continuously being sold by sample 
_ throughout the year in the five tobacco markets situated there. Hogs- 
heads as received from the growers are stored in large warehouses. A 

Government representative takes six samples from each hogshead, and 
so makes one representative sample hand, which is sealed and appro- — 
 priately labelled. Each day buyers visit ‘the warehouse and draw for 
_ the privilege of making the first examination of lots submitted for sale. 
_ Sample hands are made into “‘bulks’’ and placed before each buyer, 
who is given a sheet setting forth details of the samples. During the 
examination the buyer marks his price on the sheet alongside each lot 
for which he wishes to bid. The sheet is then placed in a ballot-box. 
At the end of the day the selling agent compares the sheets, and sells 
the respective hogsheads to the highest bidder, providing the price is 

_ considered high enough. Should bids be equal, ‘the buyer who made the 
first examination is given the advantage. 


1 July, 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 13 


DARK AIR-CURED TOBACCOS. 


The dark air-cured types comprise Virginia sun-cured (U.S. Type 
37), One Sucker (U.S. Type 35), and Green River (U.S. Type 36). 
They are not very important. Their total acreage is about 53,000 acres, 

_which is approximately only 10 per cent. of that under light air-cured 
types. These tobaccos are mostly used for the manufacture of chewing 
tobacco. ; 

Formerly Virginia sun-cured tobacco was hung in the sun for 
part of the curing process. It is now cured and harvested like Burley, 
but the name ‘‘sun-cured”’ still persists. Weight rather than colour is 
the main objective in the cultivation of this tobacco; consequently, it 
is grown on stiff soils, is set wide apart, and is ‘‘topped’’ low—to about 
nine leaves. The best results seem to be obtained when it is grown after 


Prats 13. 
Virginia ‘FiRz-cuRED Topacco.—Note the extremely low topping and wide spacing 
of plants and consequent heavy drooping habit of the leaf. : 


legumes in rotations. Many flue-cured varieties are grown in the produc- 
tion of this type. At the Bowling Green Experiment Station the best 
Yielding variety appeared to be Kentucky Pryor. The acreage under 
this type has decreased as a result of changes in consuming habits. 
re were 15,000 acres under crop in 1913, whereas in 1931 there were 
only 6,000 acres. It is especially suited for the manufacture of plug 
chewing tobacco. ere, 


The name {‘One Sucker’? tobacco is an allusion to the fact that 
only one sucker is supposed to develop in the axils of the leaves. One 
ucker is a coarse type of tobaeco with characteristic narrow leaves 
Plate 12) which have obviously large midribs and veins. It is grown 
mainly in southern Kentucky, as well as in northern Tennessee and 
Southern Indiana. It appears to be restricted to hilly, rough, and heavy 
Soil, It is mainly used for chewing twist tobacco. Some also goes 
through a special process and is exported to the west coast of Africa, 
the West Indies, and Central America, where there is a demand for this 
tobaceo by native peoples. As with other dark air-cured types, the 
Production of One Sucker tobacco has declined in recent years. — 
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PLATE 14. 


Dark FIRe-curED ToBacco.—A field of dark fire-cured tobacco in Tennessee. Note 
the regular low topping of the plants and the coarse heavy type of growth. 


Green River tobacco is grown in western Kentucky. It is apparently 
very similar in characteristics to Virginia sun-cured, and is handled in 
a similar manner. However, it was not actually observed during the 
tour of the United States under discussion. 


Puate 15. 
WILTING FIRE-cURED ToBAcco.—Plants which have been harvested by cutting are 
frequently turned upside-down in the field to wilt. Note the labourer straddling 
wilted plants on a stick for conveyance to the curing barn. 


a 
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PLATE 16. 


CONVEYING FirE-curep LEAF To THE Barn.—After the plants have wilted in 
the field they are straddled on sticks, placed on a rack on a specially-constructed 
wagon, and hauled to the curing barn. Note the stalks still in the field. - 


DARK FIRE-CURED TOBACCOS. 


This class of tobacco is cured in barns over open fires. It is 
characterised by its dark colour, heavy body, and the distinctive flavour 
which results from the method of curing. Dark fire-cured tobacco is 


t 


PLATE 17, 
A Typtcan Fire-curing BarN.—A barn in Tennessee for fire-curing. Note the 
tight construction and supply of firewood. 
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grown in western Kentucky and Tennessee, as well as in central Virginia. 
Four distinct types are recognised—viz., U.S. Types 21, 22, 23, and 24. 
Two of these types—namely, Virginia fire-cured and Eastern fire-cured 
—were observed in the field. Dark fire-cured tobacco is used for manu- 
facturing snuff, and the better grades for plug wrappers. It is also 
used to some extent for smoking mixtures and plug fillers and for 
certain foreign cigars. 


Prate 18. 


Fure-curina.—Dark fire-cured tobacco being cured in Virginia. Note the smoke 
issuing from the roof of the barn. 


It is grown on heavy silt or clay soils and does well when grown 
_ on clover sod land. Fertilizers are not used to any great extent in its 
production. Amounts varying from 200 Ib. to 600 Ib. of 8-3-3 mixture 
-are at times applied, or superphosphate alone may be used. Some of the 
varieties grown are Madole, Black Wax, Mammoth Yellow, and Little 
Crittendon. To develop a heavy-bodied leaf, plants are spaced widely 
apart and are topped to eight to twelve leaves (Plate 13). In Virginia 
the plants are usually set 2 feet 6 inches to 3 feet apart in the rows, 
with about 3 feet 6 inches between the rows, whereas in Tennessee 
plants are set at equal distances apart, with about 3 feet 6 inches between 

the rows and between the plants in the rows. The latter method permits 
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of cultivation in two directions. The plants are mainly set by hand. 
In the field leaves are characteristically heavy, dark-green, and gummy, 
with a drooping habit (Plate 14). 


At maturity the plants are split from the top to within a few 
inches of the ground and cut off. They may then be turned upside — 
down in the field to wilt or straddled on sticks to wilt in the field 
(Plate 15). Hiventually they are loaded on to a wagon which in some 
cases has a special rack to carry the sticks (Plate 16) and are hauled 
to the barn (Plate 17). After hanging in the barns for about a week, 
and when the plants have thoroughly yellowed, numerous small wood 
fires are made on the earthern floor of the barn. The fires are covered 
with moist sawdust so as to maintain a slow smouldering fire (Plate 18). 
Constant care is required to cure the tobacco without injuring the leaf. 


& 


Le 


PLATE 19, $3 
Barn ror Cigar Wrapper Lyar.—Air-curing barns with horizontal ventilators 
used in the Connecticut Valley for curing cigar leaf. Note the poles in the 


peensonue used for supporting the cheese-cloth shades under which the crop is 
n, 


Tn Tennessee the curing process may extend over one or two months; 
Whereas in Virginia the period is much shorter and often less than two 
Weeks, The Virginian leaf brings a lower price than the other types. 


tob Dark fire-cured tobacco represents about 10 per cent. of -the total 
bacco acreage in the United States. fe 


CIGAR TOBACCOS. 


bi A cigar consists of three distinct portions—namely, the filler, the 
Inder, and the wrapper—and a special class of leaf is grown for each. 
e bulk of a cigar consists of filler. Such tobacco must have desirable 
ee flavour, and burning quality, and it is usually a coarse-textured 
caf. The filler is bunched into shape with binder leaf, which gives the 
Core of the cigar, shape, and smoothness of surface, and so permits the 
use of a very thin and incidentally attractive wrapper. Binder leaf 
Must have elasticity and is thinner and of finer texture than filler. 
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PuLaTe 20, , 
AIR-CURING BARN FoR CicgAR ToBacco.—A barn with vertical ventilators used 


in Pennsylvania for curing cigar filler tobacco. Note the man ascending from 
cellar where leaf is handled. 


Satisfactory aroma and good burning quality with completeness of 
combustion are also desirable, and if lacking would’ tend to spoil an 
otherwise good cigar. The outside covering or wrapper of a. cigar 
must be of exceptionally fine quality, since it gives appearance to the 


| 


PLATE 21, 
A ‘‘Swiss’’ Air-curING BARN.—The ‘‘Swiss’’ barn’ on the right is used in some 
cases in Pennsylvania for cigar tobacco. Note ramp and cellar beneath the floor 
of the barn. A more usual type of barn is shown on the left. 
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i F : PLATE 22, 
A 'Hucn Seep-Bep—A large company-owned ‘seed-bed in Florida entirely 
enclosed with cheese-cloth. Note boiler-house on left for generation of steam for 
soil eh cae 


finished article. Wrapper leaf is thin, fine-textured, clastic, free from 
injury, has satisfactory aroma and burn, and, unlike filler and binder 
leaf, it must also be a desirable colour. The ‘best erades of filler leaf 
may be used as binder, and binder and wrapper leaf may at times be 
used for all three purposes. Nevertheless, there is considerable specialisa- 
tion i in the production of these three classes of tobacco, both as regards 


P 


{ 
! PLATE 23, 
INsipx Seep-Bep Tenv.-—-A view of the interior of the secd-bed ‘‘shade’’ shown in 


But 22) The plants are watered by a permanent overhead irrigation system. 
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methods employed in their production and the localities where they are 
grown. Leaf which is not good enough for cigar manufacture may be 
used as ‘‘scrap-chewing”’ leaf. - 


All cigar tobaccos are air-cured. The curing barns are large 
‘structures capable of housing several acres of crop. The ventilation 
system is elaborate. Ventilators are either horizontal or vertical and 
permit the partial opening-up of the side walls (Plates 19 and 20). 
Doors at each end of the barn are large enough for a wagon-load of 
leaf to be taken into the building. In the northern states cellars are 
frequently constructed beneath the barns for conditioning and handling 
the leaf (Plates 20 and 21). 


- PLATE 24. 

Sun-crown Sumatra Cigar Tospacco.—A field of cigar filler tobacco growing in 
Florida. In contrast with wrapper leaf, which is grown under shade, this type 4s 
grown in the open—i.e., is ‘‘sun-grown.’’ It is harvested by ‘‘priming’? leaf 
as it matures. ‘ 


Cigar tobacco soils are relatively rich, in comparison with those 
found in the flue-curing districts, and are heavily fertilized in many 
eases. In Connecticut and Florida cigar wrapper is grown on sandy 
loams. Cigar binder is grown in Wisconsin on sandy loams, light clay 
_loams, and on dark rich loams. Cigar filler in Pennsylvania, Ohio, and 
New York is produced on loams which are stronger than those used for 
cigar wrapper and are well adapted for general farming. 


Seed-beds in the cigar-growing sections are more elaborate than in 
flue-cured districts. They are usually about 6 feet wide and are 
_ frequently covered with glass-sash. Soil sterilization with steam is a 
fairly general practice. In Florida a huge seed-bed area entirely 


by _ enclosed within a cheese-cloth tent was observed (Plates 22 and 23). 


The variety Pennsylvania Broadleaf is grown for filler leaf in 
_ Pennsylvania. It is given a liberal dressing of about 10 tons of manure 
per acre and about 500 lb. of a fertilizer mixture, such as 8-3-12, may 
also be added. In order to produce a heavy-bodied leaf, there is a 
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tendency for wide spacing and low topping of the plants. The rows are 
3 feet to 3 feet 6 inches apart, and plants are set about 24 to 30 inches 
apart. Sun-grown Sumatra, a filler tobacco produced in Florida (Plate 
24) on a lighter type of soil, is given about 1,200 lb. of a mixed fertilizer 
in addition to manure, and is spaced about 14 inches apart. The plants 
are topped to twelve to sixteen leaves. In Pennsylvania a common 
rotation consists of tobacco, wheat, clover, and corn, followed by tobacco. 
Yields of 1,300 lb. to 2,000 lb. per acre may be obtained. The entire 
plants are harvested in Pennsylvania by cutting near ground level 
and spearing on to sticks (Plate 25), whereas in Florida individual 
leaves are primed as they mature. Length of leaf is of considerable 


ee 
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: PLATE 25, : is 
Harvestina Cicar Tosacco.—Cigar filler tobacco being harvested in Penn- 


sylvania. The plants are cut off near ground level and speared on to sticks 
for curing. : : s 


importance for cigar tobaccos, and consequently size is an important 
factor in grading. The variety Zimmer Spanish is another filler tobacco 
which is grown in Ohio, but its culture was not observed. Filler is a — 
‘low-valued leaf, the parity price being about 11 cents. i: 


_ After the tobacco has been harvested and cured, it is taken to a 
Packer’s warehouse, where it is fermented. Huge bulks of several 
tons are built on the floors and turned every week or so, according to 
the temperature of the bulk. Since the colour of the final product is — 
of no consequence, higher fermentation temperatures can be used with 

er than for wrapper leaf. -After some months, when fermentation | 
has been completed, the leaf is stemmed, packed, and despatched to — 
cigar manufacturers. aie : ee 


__ The varieties Connecticut Valley Broadleaf and Havana Seed are — 
cultivated in the Connecticut Valley for binders. In Pennsylvania the — 
Havana Seed variety is grown for binder tobacco, whereas in Wisconsin — 
this variety and Comstock Spanish have been largely replaced by Big 


Seed, Havana 38 and various disease-resistant strains. 


a 
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Tobacco is produced in Wisconsin as a side-line on dairy farms, 
and aucificial fertilizers are used sparingly or not at all, but heavy 
dressings of manure are applied. Tobacco is generally grown for a 
couple of years, followed by corn, lucerne, and timothy, or may be 
grown continuously on the same land. In order to produce a leaf of 
finer texture than filler, the plants are set closer together in the row, 
the spacing being 18 to 20 inches in Pennsylvania. The tobacco is 
harvested by cutting the entire plants and spearing them on to sticks. 


Cigar wrapper tobacco is grown under the artificial shade of huge 
tents or shades in the United States (Plate 26); mainly in order to 
develop a fine-textured, thin leaf. This method of culture was apparently 


: 
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PLATE 26, \ 
ERECTING A Topacco ‘‘Suape.’’—A tobacco ‘‘shade’’ under construction in 
Florida. Cheese-cloth is used for the sides. The roof may be of cheese-cloth, of 
wooden laths, or of both cloth and laths. Cigar wrapper is grown under shade in 
order to produce a thin, fine-textured leaf. ; } 


discovered by chance in Florida when it was observed that plants 
growing under the partial shade of trees produced thinner leaves than | 
when grown in the open; consequently, since 1896 various types of 
shades have been used for the cultivation of this crop. In the Connecticut 
Valley a very extensive area is grown under cheese-cloth tents. In 
northern Florida shades may be constructed of cloth, laths or’ slats, 
or a combination of cloth and slat. In all cases cloth walls about 8 feet 
6 inches high are put up around the shades to protect the tobacco, from 
strong winds and insects. Individual shades may be several acres in 
extent. The cost of constructing and maintaining shades makes the 
production of this class of tobacco very expensive, and the rotation of 
crops a difficult problem. The growing of wrapper tobacco is mainly 
in the hands of large companies, and consequently a large-scale type of 
farming is practised. In the Connecticut Valley Cuban varieties are 
grown for wrapper leaf, whereas in Florida specially developed strains 
for resistance to the black shank disease, such as No. 301, No. 94, and 
R.G., are extensively planted. ; 

The soil is very heavily fertilized. Ten to 20 tons of manure is 
usually applied, and 2,000 Ib. or more of mixed fertilizer may be added. 
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PLATE 27. ; 


‘CWrappine’’ Youna Cigar ToBAcco.—Young cigar tobacco plants being wrapped 
around strings tied from the stalks to the roof of the ‘‘shade’? in order to. support 
and protect the plants. 


For thin wrapper leaf, plants are set close together at 10 to 15 inches, 
in rows about 3 feet 6 inches apart, and are topped high. A practically 
flat method of cultivation is practised. As soon as the tobacco is estab- 
lished in the field a piece of string is attached to the base of the plant 


PLATE 28, : 
AG TRRIGATING Crear ToBacco.—Water being led between rows of tobacco during 
roof, Period in Florida. Note the post in the foreground for supporting the 
rubbin the shade. Being in the roadway it is padded to obviate damage to leaf 
ing against it, 
2 
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and. to the roof of the shade (Plate 27). Each week the string is ~ 
twisted around the stem in order to protect and support the plant. In 
Florida about 10 per cent. of the shade tobacco-growers have irrigation 
facilities, but plants are only irrigated during abnormally dry periods 
when they are suffering from lack of moisture (Plate 28). Tobacco 
under shade grows to a height of 8 feet or more and yields about 
1,000 lb. of leaf per acre. When the leaf is mature, which is ascertained 


% 
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. PLATE 29. 
HARVESTING SHADE-GROWN ToBacco.—Cigar leaf in Florida being harvested by 
‘‘priming,’’ as with flue-cured tobacco. 


eS 


by experience rather than by the colour of the leaf, it is harvested by 
priming (Plate 29), as with flue-cured tobacco. At the termination” 
of the season plants are pulled out of the soil and laid in specially 
prepared furrows to dry out for a few days (Plate 30). 


_ The harvested leaf is threaded on to string and attached to wooden 
laths which are hung in the curing barns. When cured, the leaves are 
tied into a hand with the same piece of string on to which they were 

threaded. It is then sent to a packer’s warehouse for fermentation. 
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Wrapper tobacco is sweated or fermented in relatively small, neat 
bulks of about 7,000 lb., and, since colour is an important factor, the 
process is carried out at a lower temperature than with filler tobacco. 
The bulk is remade at regular intervals, and when fermentation is 
complete the leaf is graded, made into hands, and packed in bales for 
shipment to the manufacturers. 


; Puare 30. 

Uproorine Topacco,—Cigar plants being uprooted and placed in furrows in 
Florida, Note the height of the plants. As a result of the crop control plan of 
the Agricultural Adjustment Administration, the top four leaves must be left 
on the plant. 


: The best-quality cigars are made by hand. A relatively recent 

development has been the manufacture of very cheap cigars by 
Machinery, which are retailed as cheaply as two for 5 cents. Very 
genious machines fill, bind, and wrap cigars, and finally cover them 
with cellophane with great rapidity. In some factories machinery is 
also used to strip or remove the midribs from leaf. 


[TO BE CONTINUED. | 


CONTROL OF INSECT PESTS. 


8 long as indiscriminate slaughter of the natural controls of inséct pests con- 
» SO will we be foreed to rely upon unnatural controls, such as arsenical 
the and sprays. Is it not feasible that one of the chief factors contributing to 
lizard op per plague in the north of Victoria last year was the slaughter of 
ann 8, particularly the blue-tongue and stump-tail varieties which has been going 
it ane gen rations? Any lout with a pea-rifle will pot them for the fun of it, and 
Not th awfully’? good sport to cut them in two with a stockwhip at full gallop. 
erica at the losses of lizards by these means amount to much in the balance against 
aay oppers; it merely indicates the popular attitude to useful creatures, for whicli 
zeal grasshopper plague is perhaps not an unjust punishment. If farmers as 
bi ously protected insect-eating birds and reptiles as they do their own stock 
re would be no need to use poison.—‘‘The Australasian. ’? : 
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Mushrooms. 


THEIR CULTIVATION, DISEASES AND PESTS. 


R. B. MORWOOD, M.Se., Plant Pathologist, and J. A. WEDDELL, 
Entomologist. 
REEN plants derive their energy from sunlight and a considerable 
proportion of their nutriment from the air. Fungi derive the 
energy required for growth and the whole of their nutriment from 
organic matter; in the case of the’‘mushroom, from manure in a certain 
stage of decomposition. The correct preparation of a well-fermented 
compost, as this is known, is the first essential in mushroom growing. 
It is made from manure—preferably horse manure—mixed with straw, 
as much as 70 per cent. of straw being permissible in the mixture. 


Preparation of Compost. 


In composting, the manure and straw are piled in heaps 4 to 6 ft. 
high. If at all dry, the mixture is sprinkled as it is being heaped. In a 
~ week or ten days the heap is turned by forking over, breaking up any 
clods and watering any dry portions. The outside of the old pile is 
brought to the centre of the new heap. The turning is repeated two or 
three times at intervals of about five days. The temperature of the 
heap should rise to about 150 deg. Fahr. and gradually drop. <A well- 
made compost finally becomes a uniform brown colour with an even 
texture, being moist but not wet. When squeezed, it will moisten the 
hand without oozing excess water and will retain the shape to which it 
is moulded. When the temperature has fallen to 100 deg. Fahr, the 
compost is placed in beds about 4 ft. wide and 10 inches deep, which are 
usually enclosed in a hardwood or galvanised-iron frame. One ton of 
compost will fill from 30 to 40 square feet of bed. 


Conditions for Growth. 


Mushroom beds are located in a cellar, cave, specially constructed 
mushroom house, or other cool enclosed situation. ‘‘Under the house,’” 
with suitable enclosing, is popular locally. The chief requirements of the 
mushroom house is that the temperature may be maintained between 
45 deg. Fahr. and 70 deg. Fahr., and the humidity at from 80 to 90 per 
cent. A certain amount of ventilation is necessary, but, except in tightly 
constructed houses, no special provision for this is needed. The tempera- 
ture requirements are a somewhat exacting factor. In cold climates 
houses are provided with heaters, and in warmer parts some progressive 
growers even provide cooling systems for summer production. Local 
growers are advised to choose the coolest possible situation for mushroom 
beds. Towards the upper limit of the temperature range (60 deg.- 
70 deg. Fahr.) mushrooms will be produced for a short time only, and 
if the temperature rises above this for a few days then serious harm 18 
done to the beds. At the lower temperatures production continues for 
several months. A further fall below 45 deg. Fahr. only slows up 
production for the time being. 


The humidity is maintained by the exclusion of draughts, by light 
watering of the beds, and, when necessary, by sprinkling of the floors 
and walls:of the mushroom house with water. Mushroom houses are 
usually dark on account of the amount of enclosing carried out, but 
when other conditions are suitable mushrooms will grow equally well in 
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the light. Well-built houses have the ventilation openings screened and 
are so constructed that they may be tightly closed for fumigation for the 
eradication of pests and diseases. 


Preparation of Bed. 


When the compost is placed in the bed it is firmed down and, if 
necessary, lightly watered. The temperature is then allowed to drop to 
75 deg. Fahr., when the spawn is added. One pint of spawn is sufficient 
for 20 square feet of bed, the spawn being broken up into pieces about 
the size of a walnut and inserted at intervals approximately 10 inches 
each way. About one week later the bed is covered with an inch of 
friable soil and lightly tamped. Soil from below the surface, free from 
weed seeds, &¢., is to be preferred. An acid soil is detrimental unless the 


v 


acidity is corrected with lime. It is kept moist by light watering, excess . 


water being as detrimental as drying out. 


Mushroom spawn can be obtained as brick spawn or pure culturé 
spawn. The former consists of blocks of compost penetrated by strands 
of the fungus and then dried. The latter differs in that sterilised compost 
1s placed in bottles and seeded with a culture of mushroom obtained from 
Spores or tissue with precautions against contamination with any other 
organism. It is consequently more reliable. 


Cropping. 

Strands of mycelium (fungus threads) from the spawn ramify 
through the bed and send up their. fructifications—the mushrooms—in 
from four to six weeks. Given suitable conditions,- beds continue to 
Produce for several months, after which the spent compost is useful as 
garden manure. 


__ Mushrooms are plucked rather than cut from the beds, pulling 
with a twisting action being most suitable. Any stub of the mushroom 
Stalk left in the bed is carefully removed to prevent its becoming a centre 
of rot, and the soil is pressed into the hole left. The stalks are cut from 
the caps before packing, and all mushroom refuse is carefully removed 
from the vicinity of the beds and destroyed. 


MUSHROOM DISEASES, 


ai Mushrooms, like other cultivated crops, are subject to the attack of 
2Seases. These, when first encountered, cause little loss, but they are 
lable to accumulate when mushrooms are grown over a long period in 

© same place without special precautions. ba 


Bubbles. 


mto a distorted putrid mass, is the most destructive, It is caused by a 
Parasitic fungus, Mycogone perniciosa. The parasite may gain entrance 
mae beds from a previously infected bed in the same house, with the 
ale. & Soil, or in contaminated brick spawn. Spores of the disease may 
So be blown in from infected surroundings, but they do not come with 
© compost, as this ferments at a temperature sufficient to kill the spores. 
SSeS are taken to deal with the disease when it is present in a district. 
5 Seased material is removed from the bed and destroyed. After the 
seat compost is removed when the crop is finished, all fittings are 
rilised with a solution of one pint of formalin to fifteen gallons of 


The disease, bubbles, which transforms the: developing mushroom 
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water. Houses are at times fumigated with sulphur fumes or formalde- 
hyde gas after the compost has been placed in the beds but before they 
are spawned. When the house can be made gas-tight, this is more effec- 
tive. For sulphur fumigation 2 lb. are burned for every thousand cubic 
feet of air space. The sulphur is lit with a kerosene soaked wick, a deep 
tin being used to hold the material in order to avoid fire risk from spatter- 
ing of burning sulphur. The house is tightly closed as soon as the 
sulphur is lit. Great care is taken in the selection of casing soil to see 
that it hag not been contaminated with mushroom refuse or it is sterilised 
‘by heat or formalin. The environs of the house are kept clear of old 
compost, &c., and the formalin. solution is freely used. The use of pure 
culture spawn obviates the risk of entry of bubbles with the planting 
material. 
Other Diseases. 

Bacterial spot is a disease which follows excess watering—par- 
ticularly prolonged wetting of the mushroom caps. Green mould is liable 
to develop in patches around old mushroom tissue left in the bed if the 
picking has been carried out somewhat carelessly. Plaster mould may 
occupy a mushroom bed to the exclusion of the crop planted. It is 
usually introduced with contaminated brick spawn and is accentuated 
if the manure is wet and soggy at the time of filling the beds. 


It will be seen that the precautions to be observed. for the control of 
diseases of the mushroom consist in the maintenance of sanitary con- 
- ditions around the mushroom house, the observance of all cultural details, 
the use of pure culture spawn, care in the selection of casing soil, and 
thorough sterilisation after any outbreak occurs. 


MUSHROOM PESTS. 


Mushrooms are subject to the attacks of a number of insects and 
related organisms, and where commercial culture is contemplated, it is 
both possible and advisable to plan the mushroom house or cellar in 
such a way as to minimise the risk of infestation and also to make control 
measures possible. The pests that have in recent years caused injury to 
mushrooms in the Brisbane district include mushroom maggots, woodlice, 
and slugs. As, however, in addition, mushroom mites and springtails are 
elsewhere serious pests, all five will be briefly dealt with. 


; Mushroom Maggots. 

Mushroom maggots are the tiny creamy white larve of small blackish 
flies, usually referred to ‘as fungus gnats. ‘These insects breed very 
rapidly, particularly at the higher temperatures. The eggs, of which 
there are large numbers, are laid either on the mushrooms or on the bed 
itself, and the maggots, hatching in two or three days, tunnel into the 
mushrooms and cause a breakdown of the tissues. The adult flies may 
also convey mites and mushroom disease infection. The best method of 
control in commercial production is prevention by excluding the insects. 
The mushroom house should be well constructed and all ventilation 
channels should be screened against the adult flies with very fine wire 
gauze. It should also be possible to tightly shutter all openings to permit 
of fumigation. If the compost has been properly prepared, and fermenta- 
tion has carried it to a high temperature, then there is little danger of 
the maggots being conveyed in it. Should the compost not be well pre- 
pared, and infestation suspected or observed, then the whole may be 
fumigated prior to spawning, either with carbon bisulphide used at a 
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dosage of 2 to 4 lb. per 1,000 cubic feet in the mushroom house, or by 
the use of sulphur fumes from burning sulphur as recommended for 
disease control. Carbon bisulphide should be handled with care as it is 
inflammable and explosive; full directions for its use are given in a 
leaflet on fumigation. Dusting pyrethrum powder over infested beds is 
also said to be beneficial, while the maintenance of the mushroom house 
at a temperature of about 55 deg. Fahr. or less will markedly reduce the 
breeding activity of the insect. 


Mushroom, Mites. 


Mushroom mites are very similar to cheese mites, to which they are 
closely related. Like them, they are minute, whitish, and very prolific. 
They may infest a mushroom house through the transportation of 
migratory individuals in infested compost. or in spawn from an infested 
house, The mites may damage all stages of mushroom growth—mycelium 
and young mushrooms, or, hidden in the gill folds, cause breakdown of 
more mature mushrooms. Mites are very difficult to deal with when once 
infesting a mushroom house. The infested compost should be carefully 
removed to a distance and preferably destroyed by burning. All adjacent 
timber work and floors should be thoroughly scalded, and liberally dressed 
with a solution of creosote or carbolic acid. — 


Woodlice. 


_Woodlice are flattish oval organisms, greyish brown in colour, and 
having seven pairs of legs. They usually shelter in crevices in timber 
and other dark, damp situations and they feed at night on decaying 
Vegetable matter, moulds, and fungi. Woodlice damage mushrooms by 
feeding on the fruiting bodies, thus spoiling the appearance of the 
product. Small infestations may be controlled by hand collecting at 
night. Alternatively, the poison bran bait, ordinarily recommended for 

- cutworm control, may be sprinkled’ thinly, encircling the beds and about 
any situations in which woodlice are suspected, care always being taken 
to ensure that the poison bait does not come into contact with the 
growing mushrooms, 

Slugs. | 

Slugs may also feed on the maturing mushrooms, eating unsightly 


holes in them. Control of the slugs may be obtained by the same 
ating method as recommended for woodlice. 


Springtails. 

at Springtails that have elsewhere been recorded on mushrooms are 
Save brown or black insects which, when disturbed, leap. vigorously 
a ar the manner of fleas. They feed, on the compost materials, and may 
ee damage either by feeding on the mycelium or by devouring the 
. Shrooms. Large numbers may congregate on a mushroom and eat 
alk = in the gills. Correct preparation of the compost will largely 
apes any springtails that may be present in the materials. Should 
S ation become evident prior to the appearance of the mushrooms,. 
ae fumigation with burning sulphur as previously mentioned should 
atly reduce the numbers. The maintenance of the mushrooms at a 


*mperature of 55 deg, Fahr, or less will slow up the breeding rate of 
© insects, ; 
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The Distribution of the Gastro-Intestinal 
Parasites of Sheep in Queensland.” 


F. H. S. ROBERTS, D.Se., Animal Health Station, Yeerongpilly. 


CONSIDERATION of the prevalence of the gastro-intestinal 

parasites of sheep throughout Queensland, in so far ag can be 
ascertained by the presence or absence of marked helminthiasis, shows 
that of all the climatic factors which might be responsible for any 
variation in incidence that of precipitation appears predominant. 


In the South, on the Darling Downs (Toowoomba, Stanthorpe, 
Miles, Goondiwindi), the mean annual rainfall is high—25 inches to 
36 inches—and is well distributed throughout the year. Unimproved 
pastures in this district may carry as high as a sheep per acre, and as 
a consequence of this high, well distributed rainfall, with its associated 
heavy stocking, the Darling Downs is probably more heavily infested 
than any other district in the State. In the South-West (Charleville, 
Cunnamulla), the summer rainfall is lower and the winter rains not 
so well distributed. In the Charleville district (19 inches) outbreaks 
are infrequent, whilst at Cunnamulla, the very scanty annual rain- 
fall of about 14 inches is responsible for one of the most worm-free 
areas in the State. 


In the Central-West (Emerald; Barcaldine), the summer rains 
are well distributed and useful autumn and winter rains occur. The 
mean annual falls vary from 20 to 27 inches. In the higher rainfall 
areas (Emerald, Clermont, Springsure), helminthiasis is extremely 
common, and in its intensity approaches that of the Darling Downs. 
The disease does not appear to occur west of Barcaldine, in which 
area the annual rainfall is about 20 inches. In the North-West 
(Hughenden-Cloncurry) and far West (Longreach), the rainfall is 
practically limited to the summer months, and here, although falls as 
high as 19 inches per annum are received, no cases of helminthiasis 
endemic to these districts have yet been observed. The mean monthly 
and annual rainfalls of the various sheep districts are given in: 

able 1. 


TABLE I, 4 
Rainfall in Points, 
Locality. 

Jan. | Feb. | Mar.| Apr. | May.|June.|July. | Aug.| Sep. | Oct. | Nov.| Dec.| Total. 
Brisbane... -: | 651 | 625 | 571 285 | 223 | 204 | 200 | 256 | 368 | 486 | 4,527 
Toowoomba .. | 506 | 451 381 252 | 203 | 169 | 214 | 257 | 319 | 431 | 3,656 
Stanthorpe .. 359 | 328 | 270 196 | 203 | 182 | 228 | 255 | 269 | 351 | 2,998 
Goondiwindi 296 | 264 | 259 187 | 175 | 128 | 151 | 171 | 221 | 295 | 2,478 
Mitchell = 304 | 323 | 291 175 | 136 | 99 | 127 | 148 | 205 | 282 | 2,874 
Charleville . .. | 245 | 278 | 234 137 | 119 76 | 86 | 126 | 160 | 243 | 1,975 
Cunnamulla. . -- | 183 | 215 | 142 120] 89] 70 86] 90 98 | 160 | 1,426 
Emerald... +. | 443 | 350 | 289 179 | 97} 92) 119 | 144 | 182 | 857 | 2,511 
Springsure .. .. | 427 | 409 | 298 180 | 106 | 1 126 | 163 | 203 | 827 | 2,635 
Blackall as +. | 294 | 343 | 263 121 | 102] 66 139 | 147 | 260 | 2,105 
Barcaldine .. -. | 828 | 302 | 250 111} 89] 55 70 |} 111 | 128 | 244 | 1,972 
Longreach .. 2» | 227 | 377 | 234 81 701} 30] 61 86 | 104 | 193 | 1,653 
Winton eee +. | 343 | 306 | 206 71 62 | 24] 45 74 | 127 | 206 | 1,593 
Hughenden .. | 483 | 349 | 213 82] 40] 33 46 | 87 | 127 | 287] 1,926 
Cloncurry .. +. | 459 | 432 | 242 44] 34 18 | 33] 47 | 126 | 319] 1,862 


* The various localities mentioned in this report will be found in the accom- 
panying map of Queensland. 
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Prior to about 1932 the only species of gastro-intestinal helminths 
considered to be of any economic importance among sheep in Queens- 
land were the stomach worm, Haemonchus contortus, the nodule worm, 
Ocsophagostomum columbianwm, and possibly the tapeworm Moniezia 
expansa. Various species of the small Trichostrongyles were known 
to be present, but up till then had been seen only in small to moderate 
numbers. At about this time serious outbreaks of trichostrongylosis 
occurred on the Darling Downs, since when this disease has become 
very prevalent and is spreading north and west. The distribution of 
practically all these gastro-intestinal species was unknown except 
from information secured when outbreaks were investigated. From 
about 1933, therefore, an attempt was made to obtain more accurate 
data regarding both the prevalence and distribution of the various species 
throughout the State, as it was considered that only in this way could 
some idea be secured of the economic importance of each species. This 
survey has been very materially assisted by an examination of viscera 
Sent into the laboratory from all parts of the sheep areas. These sets of 
viscera were taken mainly from lambs and weaners, though in a few 
cases, where young sheep were not available, viscera from older animals 
Were examined. In all cases, irrespective of age, the viscera specimens 
Were taken from animals which had spent the whole of their life in the 
district they represented. 


The frequency with which the respective helminths occurred in the 
122 viscera specimens examined igs given in Table 2. 


The Twisted Stomach Worm (Haemonchus contortus), 


This species is apparently the most frequent and most widespread 
helminth occurring in the gastro-intestinal tract of sheep in Queensland. 
t is most pathogenic on the Darling Downs and in the Central-West, 
whilst mortalities due to its presence may occur as far west as Chavle- 
ville and Barcaldine. Odd specimens were taken from sheep from Long- 
teach, Hughenden, Winton, and Cloncurry. 


The distribution of Haemonchus contortus throughout Australia and 
other parts of the world shows it to be primarily a summer rainfall 
ects: In winter rainfall areas such as England, New Zealand, and 
ee Australia it is a parasite of comparatively little importance, 
A ust ini South Africa and the summer rainfall areas of Australia it 
caches decidedly pathogenic proportions. 


sits AS distribution in Queensland shows that it attains its highest 

" ‘y opment in those areas in receipt of an annual rainfall of about 24: 
ches and more, more especially if the rainfall is distributed throughout 

ae peat: Apparently in the far West and North-West, the long dry 

a lods, high summer temperatures, and rapid rate of evaporation 

Seite the species from becoming abundant, though its occurrence in 

fae numbers in sheep in these areas indicates a high resistance to these 
verse climatic conditions, 


The Lesser Stomach Worm (Ostertagia spp.). 


0 Three Species of this genus have been found in sheep, namely 
wie els, O. trifurcata, and O. ostertagi. This latter species, 
assooi a normally found in cattle, was collected on two occasions in 
ee ation with O. circumeincta from sheep from the Darling Downs. 

very prevalent in cattle on the South and North Coast, and very 


82 


QUEENSLAND AGRICULTURAL JOURNAL, 


TABLE ITI, 


*82.0 “1 | a 
“Dunno "2 | : 
“unsojnuar °C | a 
: , R 
uinumquinjod °C | 2 
oJ 
“wsundxa "WW | 8 
“ypu “ | ia 
sunqoydarouohrs) | <, 
“sabiyqods “NX 8 
16 
“suoouy “NN | 3 
“mpurjoad *() | bs 
et 
<a] 
iS “pyojound *p | 7) 
Ay *ploydoouo “fy | 3S 
z | sl 
iS) “1adVyAnd "OD a 
if : 
AY 
“sngnynay of | ° 
*sninjoqo4d * J, | pt 
*snqwone *L, | 3 
‘snuana | BS 
“syltsofiaqnyoo “I | 3 
“V0xD *, | 8 
“womysayso “0 | es 
fy aon Lge Toe il 
“pan fet} “OQ oo) 
“|e 
“DpULIUINIL19 | & 
*snqLoquod * HT | & 
*stpUTWITA 3 
OJ DATSOg “UID IE 3 


*pouruexg ooyg Jo ‘ON 


122 


[1 July, 1936. 


1 July, 1986.] QUEENSLAND AGRICULTURAL JOURNAL. 33 


heavy infestations have been observed. As many as 12,000 specimens, 
for example, have been taken from young calves. 


O. circwmcincta was taken from sheep in. the South, South-West, 
and Central-West. It was most frequent and most prevalent in sheep 
from the Stanthorpe district, though the numbers seen in any sheepsdid 
not exceed 1,250. Throughout the rest of the Darling Downs it was 
present in practically every sheep examined, but only in small to 
moderate numbers. The species is apparently rare in the South-West 
(Charleville), and in the Central-West it appears to be confined to the 
eastern areas only (Emerald, Springsure). It was not collected from 
sheep in any of the other portions of the State. 


The third species, O. trifurcata, was comparatively rare. It has been 
seen only on the Darling Downs, and as many as 600 have been taken 
from a single animal from this district. 


Very little is known regarding the distribution of O. trifurcata, but . 


O. circwmcinata appears to reach its highest development in winter rain-- 


fall areas. It is a very important parasite in England and om the’ — 
highlands of Kenya. It is apparently of little importance in Queensland, . 
though it may on occasions possibly become sufficiently numerous in — 
Sheep in the Stanthorpe district to be pathogenic. 


Hair Worms (Trichostrongylus spp.). 
_ Of the six species of this genus recorded from Queensland, 7’, colu- 
briformis is undoubtedly the most common and most widely distributed, | 
_being almost as frequent and widespread as H. contortus. 1. colubri- — 
formis appears to reach its highest development on the Darling Downs 
and adjoining portions of the neighbouring districts, where during the — 
past few years it has been responsible for serious outbreaks of tricho- 
Strongylosis. In the South-West (Charleville), the species is very pre- — 
valent and as many as 4,500 specimens have been collected from a lamb. — 
Th the Central-West, numbers of 3,000 to 5,000 have been seen in sheep 
from between Emerald and Barcaldine. No cases of trichostrongylosis — 
_ have yet been reported from either the South-West or Central-West, 
but the frequency and abundance with which 7. colubriformis was | 
Observed in this survey in sheep from these areas, indicate that this 
Species may at times reach pathogenic proportions. At Hughenden and 
Iton, the maximum number of 7’. colubriformis observed in any 
animal was approximately 200, whilst at Cloncurry and Longreach only 
odd numbers were taken. ‘ 


i The remaining species do not appear to be of any economic import- 
art L. vitrinus was very frequent on the Darling Downs, especially 
n the southern portion of this district, but only small numbers have 
ee Seen. ‘This species is apparently widely distributed, as it 
Th. also been taken at Charleville, Barcaldine, and Hughenden. 
Che third Species, 7’. acet, was most prevalent in sheep from 
) ihe wile, practically every animal examined from this locality being 
aa ested, though the maximum number collected from any one animal 
ie only 850. It was frequently seen on the Darling Downs, though 
iy In very small numbers, and has also been taken from sheep in the — 
of eee West as far out as Jericho. The three remaining species were 
poe occurrence. Both 7. rugatus and 7, probolurus were collected 
hareoune® from the Darling Downs and Charleville, whilst 7. falculatus 
iy een seen on one occasion only, one male occurring with a very 
avy infestation of 7’. colubriformis in a lamb from Dalby. 
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The prevailing species of Trichostrongylus in northern New South 
Wales appears to be 7’. colubriformis, whilst in southern New South 
Wales 7. vitrinus becomes very numerous. In Tasmania, heavy infesta- 
tions of 7. colubriformis, T. vitrinus, and T. rugatus may occur. In 
England, 7. axet and 7. vitrinus are most frequent, though 7. colubri- 
formis is also very common. In South Africa, trichostrongylosis is said 


EAE 
4 


Prdre Sie ae ee t 


to be associated chiefly with 7. colubriformis and T. rugatus. Apparently 
L. axei and T. vitrinus reach their highest development in temperate 
climates, whilst the distribution of 7’. colubriformis indicates a very 
resistant and very adaptable free living life cycle. 
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Nothing is known regarding the factors influencing the distribution 
of 7. probolurus or T. falculatus, except that both species are rare in 
New South Wales and Queensland. The fact that 7. rugatus may build 
up heavy infestations both in Tasmania and South Africa indicates 
highly resistant preparasitic stages similar to that of 7. colubriformis. 


Cooperia spp. 

Of the four species of Cooperia encountered, the only one to be 
seen in any numbers was C. curticet. Two lambs reared at Yeerongpilly, 
Brisbane, yielded 5,000 and 8,500 specimens, respectively, whilst in two 
lambs from Caboolture as many as 3,000 to 4,000 specimens were seen. 
Both these localities are, however, outside of the true sheep-raising 
country, On the Darling Downs, C. curticei was frequent, but the highest 
number collected was only 236. C. oncophora was comparatively rare, 
and like C. curticei appears confined to the south of the State. Both 
C. punctata and C. pectinata have apparently a wide distribution, and 
have been taken from sheep in small numbers at Charleville, Longreach, 
and Cloneurry. Both these species are very common in cattle in the 
coastal areas, and up to 11,500 specimens have been collected from a calf. 


Climatic conditions in Queensland do not appear to be very 
favourable to the development of C. curtice: and CO. oncophora except in 
the South-East, where the rainfall is very high and well distributed. 
Both species are apparently best suited by a temperate climate in so far 
as can be judged by their distribution throughout the world. In Kenya, 
for example, they are confined to. the highlands. The two other species, 
U. punctata and C. pectinata, have a tropical and sub-tropical distribu- | 
tion, though their presence in the far West and North-West of this 
State indicates a high resistance to high temperatures and long dry 
Periods, 


The Thread-necked Trichostrongyles (Nematodirus spp.). 


This genus was practically confined to the South and South-West, 
though a few specimens were taken in the higher rainfall areas of the 
Central-West. Only small to moderate numbers were encountered, On 
the Darling Downs, N. filicollis was most numerous, but towards Charle- . 
Ville N. spathiger appeared in inereasing numbers. Nematodirus spp. 

Cccurs principally in temporate climates, and is a parasite of some 
Importance in England, New Zealand, and probably Southern Australia. 
4. Spathiger appears more capable of existing in drier climates than 

- filicoilis, as it is the common species in South Africa. 


The Hookworm (Bunostomum trigonocephalum). 


The sheep hookworm has not been seen in any of the true sheep 
areas, but the opportunity is taken here to record its presence in a lamb 
Tom Caboolture on the North Coast. As eighteen specimens were taken 


eee lamb, the parasite is regarded as being very prevalent in this 
ality, : . 


Val In New South Wales the species is confined to the Hunter River 


ley, and has recently been recorded from the southern areas of West 
Australia, 


i The Species occurring in cattle, B. phlebotomum, is very abundant 
Nn the coastal areas, especially in the tropical portions, of Queensland. 
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Moniezia expansa. 


The occurrence of Moniezia expansa in sheep from Cloncurry and 
Longreach indicates that the species has a very wide distribution and a 
high resistance to high temperatures and dryness. The species is, however, 
most prevalent in the higher rainfall areas, namely the South and 
Central-West. 

The second species of this genus which has been recorded from sheep 
in other countries, namely M. benedeni, has so far been seen only in 
calves in the coastal areas. 


Helictometra giardi. 


This second species occurring in sheep in Queensland is not as 
common as M. expansa, but appears to have a similar distribution 
throughout the State. 

Large Bowel Worms. — 


Both Oesophagostomum columbianum and O. venulosum have been 
seen. The latter species has been taken on three occasions. only, at 
Dirrandandi and Goondiwindi, both localities being in the south-west 
corner of the Darling Downs. 


O. columbianum is very widely distributed and reaches its highest 
development on the Darling Downs and in the higher rainfall areas of 
the Central-West. As it occurred in moderate numbers in sheep from 
Charleville and Barcaldine, its western distribution probably extends 
further than these localities, though it did not occur in sheep from 
Longreach or from any of the North-West areas. 


O. columbianum- has apparently the same climatic distribution as 
H. contortus, but its absence in the far West and North-West indicates 
that the free living stages are not so resistant to high temperatures and 
prolonged dry conditions. 


The occurrence of O. venulosum in the south-western section of the 
Darling Downs is very interesting, as this species is essentially a parasite 
of temperate climates. In one lamb from Goondiwindi as many as 
65 specimens were present, so it is probable that the incidence of 
O. venulosum in this district is greater than that recorded in this survey. 


Chabertia ovina was not encountered in sheep from any of the 
districts surveyed, but a personal communication from the McMaster 
Animal Health Laboratory, Sydney, states that the species has been 
taken by them in a lamb from Dirranbandi. 


‘The Whip Worm (Trichuris ovis). 

One would expect this helminth with its resistant egg stage to be 
very prevalent and widely distributed. It was present, however, only in 
25 per cent. of the animals examined, and the maximum number seen in 
any animal did not exceed 30. The species was absent in all sheep 
examined from the far West and North-West. 
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sol Many fencers are confronted with problems which often appear to have no 
peas Here is an example of a suspended stay where the ground has fallen 
th ay. To take the fence lower down the hill is impossible. To bring it up nearer 
ae. road is also impossible. The distance between C and D is too narrow for a 
ay. The illustration offers a solution.——The ‘‘Cane Growers’ Weekly’? (Mackay). 
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Studies on the Biology and Control of the Large 
-Roundworm of Fowls, Ascaridia galli (Schrank 1788 
Freeborn 1923. 


By F. H. S. ROBERTS, D.Se., Animal Health Station, Yeerongpilly. 
PART I. 


1, INTRODUCTION. 


THE nematode with which these investigations are concerned is a 
large species of the genus Ascaridia parasitic in the small intestine 
of the domestic fowl. The taxonomy of this species has in the past been 
somewhat confused as it was considered that there were two distinct 
species of large roundworms of this genus parasitic in this host—namely, 
A. perspicillum (Rudolphi 1803), to which Freeborn referred the name 
A. galli in 1923, and A. lineata (Schneider 1866). Schwartz** con- 
sidered the species present in the United States, the Philippine Islands, 
‘and Indo-China to be A. lineata. Cram* recognised the existence 
of both species, but degraded A. perspicillum to a synonym of A. 
galli, separating A. lineata on the basis of the smaller size of the 
preanal sucker and of the absence of well-defined lateral ale. A. lineata 
has been recorded also from Wales by Lewis; from Canada by Baker” ; 
from West Australia by Bennetts*'; from Queensland by Roberts*®; and 
from Germany, Asia, Africa, North and South America, and the Philip- 
pine Islands by Spréhn.®? In 1931, Ackert® examined a large amount of 
material from Cambridge (England), Kansas, Tangiers, Uganda, the 
Gold Coast, and India, but found only a single species present, which 
he referred to A. lineata. The existence of a second species of Ascaridia 
was regarded by him as uncertain. In the following year, Baylis’® 
published an article setting out his reasons for regarding A. perspicillum, 
A. galli, and A. lineata as synonymic. He considered that the common 
large roundworm of the domestic fowl comprised a single species only, 
to which the name A. galli had priority. This finding has not, however, 
been accepted by Ackert, who in his latest contributions’ to the biology 
of this roundworm continued to use the name A. lineata, stating as his 
reason,’ ‘‘while the name Ascaris galli was given by Schrank in 1788, 
he did not describe the parasite, but based the species on Goeze’s (1782) 
composite species, Ascaris teres, a nematode Goeze had found in dogs, 
cats, chickens, and raptores.’’ ; 

The roundworm, with which the studfes set out herein are con- 
cerned, was identified as A. galli, of which an excellent description has 
been given by Ackert (A. lineata).* This identification was confirmed 
by Dr. H. A. Baylis, of the British Museum, to whom specimens were 
submitted. 

The species, as has already been indicated, is world wide in its 
distribution, and among the domestic birds is recorded from the fowl, 
Gallus gallus, turkey, Meleagris galloparvo, guinea fowl, Numida 
meleagris, duck, Anas boschas domestica, and goose, Anser anser 


domesticus. 
I. Historical. 


The most outstanding name associated with studies on the biology 
of A. galli is that of Ackert. Ackert commenced his investigations in 
1919 and his contributions to the literature concerned with this round- 
worm include studies on the life history and pathogenicity’ ?**°*® 
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and on the resistance of the fowl to infestation. His work on resistance 
is particularly interesting and has been responsible for much of the 
present knowledge of the resistance of a host to helminth infestation. 
These investigations of Ackert, many of which were conducted in 
collaboration with other workers—Graham, Porter, Nolf, Herrick, et 
al—have dealt with the effect of age,’ 1°17 192021 of repeated infesta- 
tion,** of the loss of blood,!® of diet, 7122181518 and of the several 
varieties of the host*? 1° on the course of an infestation. He has been able 
to demonstrate that the resistance of the fowl to infestation increases with 
age; that repeated infestations may possibly induce an acquired 
resistance; that loss of blood and diets inadequate in vitamins A and 
B or entirely of a vegetable nature may lower the host’s resistance; and 
that the light breeds of fowl are less resistant than the heavy breeds. 


Guberlet®® confirmed Ackert’s early work on the life history of 
the parasite and showed that there is no extra intestinal migration of 
larvee except in rare instances, thereby indicating the unsoundness 
of a report by the Oklahoma Experiment Station,’ in which mortalities 
were claimed among chicks due to an invasion of the lungs by the 
larvae. Itagaki®’ is responsible, so far as can be determined from the 
literature available, for the only work on the life history of Ascaridia 
carried out in any country other than the United States, Itagaki’s 
experiments at Tokyo, Japan, indicate a nodular condition of the small 
intestine due to the penetration of the wall tissues by the larvee. No such 
nodule formation was ever observed by Ackert.® 


Herrick,*® and with Ackert® studied the pathogenicity of infesta- 
tion with Ascaridia, and in 1926°* was responsible for a very fine 
contribution on the resistance of chickens to infestation. ' 


Very little work appears to have been carried out on the effects of 
the environment upon the egg. Danheim,‘* Itagaki,°’ Ackert,?° 
Hartman,‘? and McRae,”® have published the results of various experi- 
ments dealing with the effects of temperature, sunlight, and moisture, 
while Chandler and Beaudette and Black®® have given some idea of 
the possible use of chemicals as ovicides. 


II. Prevalence and Distribution in Queensland. 


In 1866, Schneider described a large species of roundworm collected 
from the domestic fowl in South Australia by Schromburg, under the 
name Heterakis compressa. The measurements and description given 
by Schneider indicate that this species belongs to the genus Ascaridia 
and is most probably A. galli, A note by Perrie?® in 1892 on the 
presence of Ascaris sp. in the domestic fowl possibly refers to this species - 
also. It was not till 1912, however, that a species of large roundworm 
Was recorded from the domestic fowl in Queensland, the species being 
recorded by Johnston’ as Ascaridia perspicillum. 


A survey of the incidence of A. galli in the domestic fowl was made 
by the writer in 19328° when of 128, mainly young, birds examined 
76-6 per cent. were infested. A further survey in 1934-1935 showed that 
of 579 birds, the majority of which were over three years of age, 42-1 per 
cent. were infested. 


This roundworm is probably well distributed throughout the State 

as the following locality records show:—Brisbane, Toowoomba,. Dalby, 

ondiwindi, Charleville, Rockhampton, Townsville, Atherton, and 
Normanton. 
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III. Economic Importance. 

A. galli occurs normally in the small intestine and is usually 
restricted in its habitat to that portion of the intestine extending between 
the entrance of the bile duct and the remnant of the yolk sac. In the 
case of heavy infestations worms may be encountered anterior and 
posterior to this site, though there is a greater tendency for the parasites 
to move forward into the duodenal loop rather than to occupy the portion 
of the intestine posterior to the yolk sac remnant. Occasionally specimens 
have been seen in the gizzard and cxecum, and it is not unusual in the 
case of heavy infestations for individuals to migrate into the crop and 
cesophagus. 

In Queensland, the principal host of A. galli is the domestic fowl. 
It has been seen also in the turkey and duck. In this latter host very 
heavy infestations were observed in two dead birds three to four months 
old sent into the laboratory. 

Observations on birds examined in the laboratory and on poultry 
farms indicate that this roundworm is harmful chiefly to young stock. 


Among young birds mortalities are frequent and the symptoms exhibited: 


include marked emaciation, weakness, and anemia, infested birds having 
a decidedly unthrifty appearance. Diarrhea may accompany an infes- 
tation, but is not always associated. The appetite may be good, but 
the birds do not grow. Enquiries have shown that there is some evidence 
that the egg production may be affected, especially that of birds in their 


first lay. 


2. THE PREPARASITIC PHASE IN THE LIFE CYCLE. 


I. Technique Employed. 

(i.) Method of Obtaining Eggs—Fresh eggs of Ascaridia galli 
were very conveniently secured by incubating female worms in physio- 
logical saline at 87 deg. C. Under these conditions worms have remained 
alive as long as seventy-two hours, but only eggs deposited during the 
first twenty-four to thirty-six hours were used. 


(ii.) Isolation of Eggs—The technique employed for the examina- 
tion of droppings for eggs was a modification of that advocated by 
Sheather, concentrated salt solution being used instead of sugar. 

Eggs were isolated from dried droppings and soil by means of the 
method recorded by Spindler (1929). 


II. Description of the Egg. 

Two types of Ascaridia eggs are seen in droppings—namely, fertile 
and infertile. 

The Fertile Egg.—The fertile egg is single-celled when passed in the 
droppings and is broadly oval in shape. The egg consists of a rounded 
mass of protoplasm, not entirely filling the shell, in which a clear central 
spot—the nucleus—may be detected. Enclosing the egg are three 
separate coats—(1) an inner thin and delicate vitteline membrane, 
(2) a thick transparent shell, 4.-6u in thickness, and (3) an outer thin 
irregular and ‘inconspicuous albuminous covering to which minute 
particles of debris may be attached imparting to the egg a somewhat 
roughened appearance. Fifty fertilized eggs selected at random 
measured 73 to 92y in length by 46 to 57 in width, with an average 
measurement of 81 by 52u. Rarely, fertilized eggs as large as 126p by 
50u and 117 by 57 have been observed. At one end of the egg and 


. 


‘1 July, 19386.] QUEENSLAND AGRICULTURAL JOURNAL. 41 


placed slightly to one side is a small plug-like structure, which appears 
to be of assistance in hatching. This plug, according to Ackert® is 
a solid conical appendage of the vitelline membrane and is free from 
the shell. 


The Infertile Hgg.—Two types of infertile eggs have been observed. 
The first type is very similar in appearance to the fertile egg, but no 
clear central neuclear spot is visible. In measurements this type of 
infertile egg approaches those of the fertile egg, but may be propor- 
tionally longer in comparison to its width. Such an egg, for example, 
may measure 93u by 42. 


In the second type of infertile egg the shell has lost its regular oval 
appearance and may be misshapen and more pointed at either end. The 
shell is much thinner, the polar plug is missing, and the shell may be 
entirely or partly filled with a heterogeneous mass of protoplasm, fat, 
and yolk. 


III. Comparison of the Egg of Ascaridia Galli with that of Heterakis 
Galline. 


In fecal examinations of fowls in this State the only other helminth 
egg with which the egg of Ascaridia galli could be confused is that of 
the cecum worm, Heterakis galline. 


Two distinet kinds of freces are passed by the domestic fowl, cxcal 
feeces and intestinal feces. Feces from the intestine is usually formed 
and contains relatively coarse particles, while cecal feces is brown and 
pultaceous. The eggs of Ascaridia galli may occur in both types of 
feces, whilst those of Heterakis gallinw are usually passed in cecal 
feces only. On rare occasions, however, cxcum worm eggs are retained. 
among fecal debris in the cloaca and are seen in intestinal feces. Both 
types of eggs are very similar in general appearance, being thick 
Shelled, and oval with an opercular plug at one end. The egg of 
Heterakis is more rounded at either end with its sides less convex than 
those of the egg of Ascaridia. The following table, in which measure- 
ments of the eggs of the two species are given, also shows that’ Heterakis 
deposits an egg of smaller dimensions than Ascaridia. In this table 


ak included measurements made by the writer on fifty eggs of each 
Species, 


TABLE I, ’ 
Na a a a a ll a og pany yeti ateei anna Shinar ane in inne pec ome -————— 
Heterakis galline. “Ascardia galli Authority. 
85. — 10 x 35y,.-— 40 iS Dorman 47 
63 is be Ip 
ae — Tb X 36u — 48u TT X 47 p Cameron 38 
Su — 7p X 36u — 48p Tip X ATp Baylis * 


ae — 80u x 88u — 44, 80 — 85 X 43. a 50u Ménnig 7 
Hi 18x 4p Ae Graybill °° 
88u — Ty x 384 — 48. | 75 — 80m X 45, — 50p.| Cram (A. gall) 
80 X 50u (A. lineata) 42 
0p — 80n X 38n — 44y “ Clapham 4 
(73u x 4211) 
. 73 — 884 X 45p, —50p | Ackert * 
asians (76. X 49,) 
— 9m X 35n — 461 73 — 92u X 464 —57p Roberts 
(70% X 39,1) (81 X 52) 
te er ea ea aN 


4 
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IV. The Influence of the Environment upon the Egg. 
This was determined by a series of experiments in which eggs were 
exposed to experimental and natural conditions of moisture, tem- 
perature, &e. 
(i.) THe INFLUENCE OF TEMPERATURE. 

Danheim** found that eggs in the early cleavage stages were fairly 
resistant to low temperatures, surviving —12 deg. C. to —8 deg. C. 
for fifteen but not twenty-two hours. Itagaki’ notes that at Tokyo, 
Japan, eggs may survive the severe cold of January to March, but do 
not develop completely. Fully-developed eggs were still alive in frozen 
water after four months’ exposure. Ackert® says that fertile eggs after 
one month’s exposure of 0 deg. C. did not complete their development 
when removed to 30 deg. C., the morula being the highest stage of 
development reached before death occurred. Ackert also notes that 
10 deg. GC. to 15 deg. C. is the lowest temperature at which development 
may commence. With Cauthen, Ackert® found that eggs exposed in 
2 inches or less of soil failed to survive subzero weather, but could live 
through mild winters. At 0 deg. C. to 6 deg. C. the unsegmented ovum 
was most resistant, then the coiled embryo, the intermediate stages of 
development being least resistant. As regards higher temperatures, 
- Ttagaki®’ found that during the hottest part of summer in Tokyo eggs 
became infective in seven days. He also noted that eggs may survive 
five minutes’ exposure at 50 deg. C. to 53 deg. C., but not at 54 deg. C. 
Ackert® records that at 30 deg. C. eggs became infective in sixteen days 
and at 33 deg. C. in ten days. Twelve hours’ exposure at 43 deg. C. 

was lethal for eggs in all stages of development. 


EXPERIMENTAL OBSERVATIONS. 

In the following experiments the effects of low, medium, and high 
temperatures on the development and viability of the fresh egg were 
obtained. The eggs were exposed to the various temperatures in 2 mm, 
of tapwater in petrie dishes. 

—7-5 deg. C. to —3 deg. C.—After nine days’ exposure to this range 
of temperatures 55 per cent. of the eggs developed to the infective 
embryonated stage when removed to 30 deg. C. A further eight days’ 
exposure was 98 per cent. fatal, whilst after twenty-one days no eggs 
survived. 

4.5 deg. C. to 10 deg. C.—At these temperatures eggs survived four 
weeks’ exposure, but no development occurred until removal to 30 deg. C. 


25 deg. C. to 26 deg. O.—The early first-stage embryo appeared 
after seven days’ exposure, and the second larval stage was reached on 
the twelfth day. 

30 deg. C. to 31 deg. C—At these temperatures development was 
more uniform than at 25 deg. C. to 26 deg. C. and the infective embryo- 
nated stage was reached on the ninth day. 


32-5 deg. C. to 383 deg. C.—Development at these temperatures was 
always slightly more advanced than at 30 deg. C. to 31 deg. C., and 
the infective embryonated stage appeared on the seventh day. 


35 deg. C. to 37-5 deg. C.—After three days’ exposure to these 
temperatures, a few of the eggs were in the small blastomere morula 
stage. The majority, however, were sixteen-celled and many had not 
advanced beyond the two to six cell stage. After a further three days 
no advance in development could be detected, and on removal to 
30 deg. C. all eggs were shown to be dead. 
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45 deg. OC. to 46-5 deg. C-—Twenty-four hours’ exposure at these 
temperatures was fatal to all eggs without inducing any development. 


55 deg. C. to 56-5 deg. C.—Fifteen minutes’ exposure to these 
temperatures was sufficient to kill all eggs. 


Discussion.—The optimum temperature range for egg development 
is from 30 deg. C. to 33 deg. C. At 30 deg. C. eggs become infective 
in about nine days, and at 33 deg. C. in about seven days. Using 2 mm. 
of distilled water Ackert gives the periods required to reach infectivity 
at these temperatures as sixteen days and ten days respectively. The 
more rapid development of the eggs as observed by the writer may 
possibly have been due to the use of tapwater. 


Temperatures slightly higher than 33 deg. C. whilst allowing 
development to proceed to a certain extent are fatal if the period of 
exposure is prolonged. High temperatures, as shown by the results 
obtained from exposures to 45 deg. C. to 46-5 deg. C. and 55 deg. C. to 
56-5 deg. C. prohibit development entirely and are rapidly fatal. 


Prolonged exposure to very low temperatures is also fatal, though 
eges survived sixteen but not twenty-one days to —7-5 deg. C. to 
—3 deg. C. Lower temperatures, however, are, according to Danheim,*® 
more rapidly fatal, fresh eggs not surviving twenty-two hours at —12 
deg. C. to —8 deg. -C. 
Temperatures of 4:5 deg. C. to 10 deg. C. did not induce any loss 
of viability after four weeks, but were sufficiently low to prohibit 
development during the period of exposure. o, ; 


In Queensland very low temperatures do not occur for any length 
of time in any of the poultry-raising districts, the mean minimum tem- 
peratures for June, July, and August in the coldest district—Stanthorpe 
—being about 2-5 deg. C., 1-1 deg. C., and 1-6 deg. C. respectively. 
High temperatures on the other hand, especially in unshaded areas, are 
frequently encountered, and these may be expected to possess some 
lethal effect in view of the comparatively slight resistance of the egg to 
temperatures in the vicinity of 55 deg. C. and over. 


(ii.) Tae INFLUENCE OF SUNLIGHT. : 

_ . Ackert and Cauthen® have noted that ova in less than half an 
inch of soil when exposed to the summer sun were killed in three wecks, 
pa eggs in shaded spots remained viable from spring to autumn. 
Tartman’ has recorded an experiment in which all eggs on the soil sur- 
seat and down to a depth of 6 inches in unshaded soil were killed during 
ae y-August, a hot dry season, whilst eggs in shady spots maintained 

cir viability for 100 days. Hggs on the soil surface died first, frequently 
ean a few hours, but no eggs at any depth survived five weeks. 

ckert# says that eggs exposed to sunlight at 23 deg. C. to 33 deg. C. 
Continued to develop throughout seven days’ exposure. 


; EXPERIMENTAL OBSERVATIONS. 
th In the experiments described below the influence of sunlight upon 
ai egg of Ascaridia galli was studied in three ways—(a) upon fresh 
and gmbryonated eggs in liquid medium, () upon fresh and embryo: 
d ed eggs under conditions of desiccation, (c) upon fresh eggs in 
Toppings, associated with conditions of moisture and of desiccation. 
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(a) The Influence of Sunlight upon Fresh and Embryonated Eggs 10 
Liquid Media. : 


In these experiments eggs were exposed to sunshine under 2 mm. 
of tapwater. ; 

Fresh Eggs—Fresh eggs in the one and two celled stages were 
exposed to bright sunshine for three, four, and five hours. The only 
eggs to develop to the embryonated stage after subsequent incubation 
at 31 deg. C. to 32 deg. C. were those exposed to sunlight for three hours, 
22 per cent. of the eggs surviving the exposure, a control culture yielding 
92 per cent. embryonated eggs. The maximum sun temperatures 
recorded during these periods of exposure ranged from 36 deg. C. to 
42 deg. C. 

Embryonated Infectious Eggs—Exposure of eggs containing 
infectious embryos to bright sunshine with maximum temperatures 
36 deg. C. to 42 deg. C. showed that after three hours’ exposure 37 per 
cent. of the embryos were still alive, whilst a four-hour exposure was. 
entirely lethal. Approximately 95 per cent. of the embryos in eggs 
retained in the shade as a control were alive after two weeks. 


(b) The Influence of Sunlight upon Fresh and Embryonated Eggs under 
Conditions of Desiccation. 

Tn order to determine the effect of sunlight upon fresh and embryo- 
nated eggs under conditions of dryness, eggs were dried out on glass slides 
for two days and then exposed to sunlight. Control eggs were similarly 
treated, but retained in the shade, and when remoistened indicated that 
the short period of desiccation had been without any effect upon their 
vitality. 

Fresh Eggs.—Fresh eggs in the single and two celled stages dried 
out on glass slides and exposed to bright sunshine with maximum tem- 
peratures of 37 deg. C. to 40 deg. C. did not survive two hours’ exposure, 
though one hour’s exposure did not give a mortality greater than 
38 per cent. 

Embryonated Infectious Eggs After one hour’s exposure to bright 
sunshine and with a similar range of temperatures, practically all eggs 
in this stage of development survived, but a further hour’s exposure 
proved completely lethal. 

Discussion—These experiments have shown that bright sunshine is 
inimical to the egg of Ascaridia galli and that in 2 mm. of tapwater all 
eggs, both fresh and embryonated, were killed after three to four hours” 
exposure. Under conditions of desiccation, however, the period of 
exposure necessary to give a 100 per cent. mortality was reduced to 
one to two hours. This latter experiment has also suggested that the egg 
containing an infectious embryo is more resistant to sunshine than the 
fresh egg. After one hour’s exposure under conditions of desiccation 
38 per cent. fresh eggs were killed, whilst practically all the embryo- 
nated eggs were still alive. 


(ce) The Influence of Sunlight upon Eggs Exposed in Fresh Normal 
Droppings. 
Under Conditions of Moistwre—Six normal-sized droppings from 
infested chickens were exposed to sunshine on earth in small wooder 
boxes and kept moist by frequent sprinkling with water. 


1 July, 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 45 


Six similar normal-sized droppings kept moist were retained in the 
laboratory as controls. 

After various periods of exposure a single dropping was removed 
to the incubator at 31 deg. C. to 32 deg. C. and left there for ten days 
before being examined. 


The results from this experiment are given in the following table :— 


TABLE II. 
SUNSHINE. SHADE (Controls). 
Period of Number of Per Cent. Period of Number of Per Cent. 
Exposure. Eggs Examined. Survival. Exposure. Eggs Examined. Survival. 
GENES «G5 154 62 9 days... 250 89 
l4days.. 310 57 22 days .. 210 94. 
23 days As 177 2 24 days .. 476 91 
28 days hae 206 3 43 days .. 155 93 
40 days .. 239 Bi 54days .. 328 82 
45 days .. LG eae bb 54 days .. 334 90 


Discussion.—By the end of the third week the frequent moistening 
had resulted in the disintegration of the droppings, especially of those 
exposed to the sun, and from this time until the conclusion of the experi- 
ment these were scattered in a thin layer over the soil surface, In 
ne samples for examination scrapings were made of the soil surface 
only, ; 

During the total period of exposure there were many partly cloudy 
days and seven completely cloudy days with rain. Minimum tempera- 
tures ranged from 13-5 deg. C. to 21 deg. C. and maximum temperatures 
from 84 deg. C. to 45 deg. C. 


Under the conditions governing the experiment, eggs survived for 
approximately twenty-eight days.with a very marked mortality between 
the fourteenth and twenty-third days. When compared to an exposure 
of fresh eggs and embryonated eggs in liquid media, when death 
eed after three to four hours, it is apparent that the protection of 

€ egg from sunlight afforded by the moist fecal and earth particles 
was responsible for the increased survival period. It would seem very 
Probable, therefore, that had the degree of moisture been such as to 
ree development, without in any way resulting in disintegration 

the droppings, the eggs would have resisted exposure to sunlight for 
4 considerably longer period. 
sane conditions of Desiccation—In this experiment six normal- 
Hae infested droppings were exposed to sunlight on earth and allowed 
eadh out. They were given approximately seven hours’ exposure 
lab ay, except during week-ends, when they were retained in the 

oratory. During rain and at night they were also not exposed. 


ae controls six similar droppings from the same chickens were kept 
¢ laboratory and allowed to dry out. 
The results of this experiment are given below as determined from 


su se u : z 5 + ‘ 
39 ats a moistening and incubation of the eggs at 31 deg. C. to 


in t 
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TaBLeE III. 
SUNSHINE. SHADE (Controls). 
Period of Number of Per Cent. Period of Number of Per Cent. 
Exposure. Eggs Examined. Survival. Exposure. Eggs Examined. Survival. 
7 days 222 76 7 days 128 90 
14 days 254 35 14 days 304 80 
20 days 361 ae 21 days 296 65 
21 days 278 29 days 472 20 
21 days 102 37 days 264 2 
21 days 316 42 days 292 


Discussion.—During the total period of exposure there were many 
partly cloudy days and four completely cloudy days with rain. Minimum 
temperatures in the sun ranged from 13-5 deg. C. to 21 deg. C. and 
maximum temperatures from 34 deg. C. to 48 deg. C. Under these 
conditions eggs in droppings exposed to sunshine survived fourteen but 
not twenty days, whilst in the shade their longevity was increased to 
between thirty-seven and forty-two days. Eggs in droppings exposed 
to sunshine and in the presence of moisture maintained their vitality 
for about twenty-eight days, and it may therefore be concluded, especi- 
ally as the two experiments were carried out at the same time, that the 
condition of desiccation were responsible for this greatly decreased 
- survival period. 

(iii.) Tae INFLUENCE oF Liaut. 

Itagaki’ noted that fresh eggs kept in pitch darkness did not 
develop and died within a few days. No such effect was observed by 
the writer among eggs which were exposed to darkness for a period of 
thirty-seven days. The percentage of embryonated eggs in the culture 
so exposed—namely 92 per cent.—compared very favourably with that 
in a culture left on the bench in the laboratory adjacent to a window— 
namely, 90 per cent. 

(iv.) Tse INFLUENCE OF OXYGEN. 

That oxygen is necessary for egg development has been shown by 
Itagaki,°* who says that freshly-discharged eggs kept in a culture 
medium free from oxygen failed to develop and died within a few days. 


(v.) THe INFLUENCE OF DESICCATION. 

The influence of dryness upon the egg has also been investigated 
by Itagaki,*’ who noted that fresh eggs maintained in a desiccator for 
forty-four days did not develop completely and subsequently died. 
Embryonated eggs on the other hand were still alive after sixty days. 
McRae? showed that at 22 deg. C. a minimum relative humidity of 
82 to 86 per cent. was necessary for complete development. With a 
relative humidity of 40 per cent. to 50 per cent. development in some 
of the eggs reached the tadpole stage, but all eggs were dead after 
eight days. When the relative humidity was increased to 77 per cent. 
to 82 per cent., the eggs maintained their viability for from two to four 
weeks, but did not develop beyond the morula stage. Eggs kept in a 
saturated atmosphere at 30 deg. C. developed exactly as did those in 
water at the same temperature. 


‘ 
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EXPERIMENTAL OBSERVATIONS. 
In the following series of experiments the influence of desiccation 
was determined by :— . 


(a) Ascertaining the longevity of fresh and embryonated eggs 
dried out on glass slides and exposed to room temperatures 
and humidities. 

(b) Ascertaining the longevity of fresh eggs in normal-sized 
droppings, allowed to dry out and remain dry under room _ 
temperatures and humidities. 


The influence of desiccation in the presence of sunlight has already 
been discussed. 

(a) Eggs Dried Out on Glass Slides. 

Fresh Eggs—Eggs in the one and two celled stages were allowed 
to dry out on glass slides. After various periods of exposure the eggs 
were moistened and were incubated at 31 deg. C. to 32 deg. C. for ten 
days before examination. The results of this éxperiment are given here- 
With in tabular form. 


Taste IV. 
si Ne 
Period of Exposure. Number of Eggs Examined. Per Cent. Survival. 

Lirdnyi(control) ta sxiawin nimeh ie 2 554 94. 

Tdays .. nite sty ye ie 786 78 
14 days : 642 70 
21 days 754 25 
26 days 903 5 
30 days 859 


The minimum and maximum temperatures recorded during this 
Period were 15 deg. C. and 25-5 deg. C. respectively. Humidities were 
consistently high, rarely below 50 per cent. and on many occasions 
as high as 80 per cent. Under these conditions eggs continued to develop 
Slowly, but did not reach the morula stage. During the first fourteen 
days the percentage of eggs unable to withstand the dry conditions 
Showed a gradual increase. During the next seven days there was a 
marked mortality, so that only 25 per cent. of those eggs examined on 
the twenty-first day were alive. On the twenty-sixth day only 5 per 
ane Were viable, whilst all eggs exposed for thirty days proved to be 

ead. The fact that eggs submitted to the conditions of desiccation, &c., 
Outlined above developed as far as the morula stage indicates that the 
Moisture requirements for development are comparatively slight. 


a pimbryonated Infectious Eggs.—Embryonated infectious eggs were 
ubjected to the same conditions of desiccation on glass slides as fresh 


¢8gs. Examination after various periods of exposure gave the follow- 
mg results :— 


eer TABLE V. ~ 
Period of Exposure. Number of Eggs Examined. Per Cent. Survival. 

meesacontrol) pe eee rk ta 1,084 93-90 after 6 wooks 
Dy ghee ee Sea ees ohare bl 886 95 

TRA ee eres mpi wali Pael ys 972 72 

Sy eee Optio ob Pays ols 985 35 
Bde ee ST le ey 728 45 

30 days " a S¢ ad $6 1,210 12 
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Moistening of infectious embryonated eggs after periods of desicca- 
tion induces hatching, and it was noticed that although a large number 
of eggs appeared to have survived immediately after moistening many 
of these had hatched when examined again fifteen to thirty minutes 
later. It was therefore decided to delay examination till twenty-four 
hours after moistening, and only unhatched eggs containing live larvee 
were considered as surviving the respective periods of desiccation. The — 
temperatures and humidities were the same as those given for fresh 
eggs. 

(b) The Effect of Desiccation on Eggs in Normal-sized Droppings. 

This experiment has already been detailed as a control among the 
experiments conducted to ascertain the influence of sunlight and desic- 
cation, and it was shown that under the conditions outlined eggs survived 
thirty-seven but not forty-two days. 


Discussion—The above experiments have shown that whilst the 
moisture requirements for development appear to be comparatively 
slight, conditions of dryness may eventually result in the death of all 
eggs so exposed. Both fresh eggs and embryonated infectious eggs 
dried out on glass slides survived twenty-five but not thirty days. 
Infectious embryonated eggs appear more resistant to desiccation than 
eggs in early stages of development. After twenty-five days’ exposure 
an examination showed that immediately after moistening approximately 
65 per cent. of the embryonated eggs appeared to contain live embryos, 
but after a further twenty-four hours, hatching had reduced this 
number to 12 per cent. It would appear that the eggshell is able to 
absorb water after periods of dryness, as in this instance hatching 
appeared to be definitely associated with remoistening, the shell swelling 
and splitting in the vicinity of the polar plug, irrespective of whether the 
contained larva was alive or dead, but more frequently in the case of 
live larve. Twenty-four hours after hatching such hatched larve were 
always dead. 


Eggs in normal-sized droppings were alive after thirty-seven but 
not forty-two days, the increased survival period being due no doubt to 
a retention of moisture by the fecal particles. 


(vi.) Tue INFLUENCE OF CHEMICALS UPON THE VITALITY oF 'THE Eac. 

In 1926 Beaudette and Black®° conducted laboratory and field 
tests with various chemicals in order to ascertain their use as ovicides 
for the control of Ascaridia. Infested runs were treated with a 
11,000 bichloride of mercury solution, with a 5 per cent. formaldehyde 
solution, with 5 per cent. hydrochloric acid, and with 5 per cent. phenol. 
Only in the case of treatment with 5 per cent. phenol did clean birds 
subsequently introduced to the runs remain uninfested. It has also 
pesenoted by Chandler*® ** that an ‘‘iodine suspensoid’’ is an effective 
ovicide. 


In the tests carried out by the writer the aim was to discover some 
solution which would be practically instantaneous in its lethal effects 
and be economical to use. Various dilutions of a large number of 
chemicals were employed over a period of twenty-four hours, but the 
only chemicals which gave any promise were carbolie and cresylic acid 
which in this period of time were effective in 2 per cent. and 1 per cent. 
dilutions respectively. Boiling water was instantly lethal, and it is 
considered that from these results a 5 per cent. boiling solution of a 
disinfectant with a high phenol and eresol content would be the most 
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efficient ovicide to employ. That such a solution is more effective than 
water alone at high temperatures has been demonstrated by the writer®® 
in the case of the eggs of Ascaris lwmbricoides. 


Obviously such a solution could not be economically applied to runs 
of any size possessing earthen floors, but it is considered that it could 
be very advantageously used in houses with concrete or wooden floors. 
The solution should be used liberally and the time between the removal 
of the boiling solution from the fire and its application to the floors 
should be reduced to a minimum. 


V. The Longevity of the Egg. 


The only records of the longevity of the egg are those noted by 
Ackert and Cauthen,? when in an experiment involving out-of-door 
conditions eggs in shaded spots remained viable from spring to autumn, 
and by Hartman,®? who in a similar experiment obtained a longevity 
of 100 days for eggs protected from sunlight. 

The longevity of the egg of Ascaridia galli was studied by the writer 
under optimum conditions in the laboratory and also under conditions 
of exposure to the natural environment. 


(a) UnpER LAporatory CONDITIONS. 

In this experiment eggs were maintained at room temperatures in 
2mm. to 4 mm. of tapwater. The media received frequent shakings 
in order to ensure an adequate supply of oxygen being always present. 
Some few weeks after the experiment was commenced the media con- 
tained a good growth of alge, which was allowed to remain, as it was 
considered that the photosynthetic processes would assist in maintaining 
a supply of oxygen. Eggs were removed at intervals and the percentage 
of live eggs computed. These are given in the table set out below. 


TaBLE VI. 
Date. Number of Days. Number{of Eggs Examined Per Cent. Survival. 
1-10-34 Ba Fresh eggs a 
17-10-34 i 17 : 325 88 embryos 
8-2-35 aR 131 268 
27-3-35 tt 178 454 80 
264-35 208 510 75 
17-86-35, 260 510 55 
oe oa 309 AEpy 35 
a 0-35 wm 368 316 6 
11-35 Pe 400 725 as 


ee ee t 3) 


Thus in this experiment eges survived 368 but not 400 days. ‘The 
Percentage shown on the seventeenth day refers to the percentage of 
embryonated eggs which developed in the. culture used. Thereafter the 
Percentages given refer only to the number of embryonated eggs that 
jnvved. In view of the much greater periods of longevity which have — 

cen recorded for eggs of other species of Ascaride, it is felt that the 
pened of longevity for the eggs of A. galli as determined by the writer 
Peale probably be considerably increased by further experiments. On 
= other hand, although the eggs of certain species of Ascaride have 
eon credited with surviving for a number of years, these records are 
eae principally on the appearance of the embryo within the eggshell, 
@ tt seems possible that eggs kept for any great length of time may 
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not be infectious, due to a loss of vitality of the larve and their subse- 
quent inability to establish themselves. For instance, in the case of 
Ascaridia galli, it was found that by feeding embryonated eggs 184 days 
old to young chicks numerous larve could be recovered. Hmbryonated 
eges 230 days old were also found to be infectious, though the numbers 
of larve recovered was only a very small percentage of the eggs fed, 
but from a chicken to which eggs 368 days old were fed no larve were 
secured, 
(b) Unprer Naruran Conpirions. 

In this experiment wooden boxes were sunk into the soil to ground 
level. The boxes were without bottoms and their sides were pierced 
with #-inch holes in order to interfere as little as possible with drainage 
and soil moisture currents. Droppings containing fresh eggs of Ascaridia 
were spread over the soil in the boxes to a depth of 4 inch. Two such 
boxes were placed in a permanently shaded position under a tree, in 
which position the eggs would be protected from sunlight and at the 
same time benefit from any natural precipitation. Two other boxes 
were placed so that they would be continuously exposed to sunlight. At 
intervals surface scrapings to a depth of about $ inch were taken from 
the soil and examined for eggs. 


The conditions of sunlight, temperature, and rainfall prevailing 
during the experiment were practically normal for the Brisbane district, 
in which the experiment was carried out. 


The droppings were exposed on 7th January and it was found that 
by 20th April a few live embryonated eggs still existed in the earth 
exposed to sunlight, but by 2nd June all eggs had died. This gives a 
longevity for eggs in this experiment of about 103 days. 


In the boxes placed in the shade, however, a very small proportion 
of eggs were still alive on 13th September, but only dead eggs were seen 
in examinations made in October, a survival period of about 249 days. 


[TO BE CONTINUED. | 


NOTICE TO SUBSCRIBERS, 


If your Journal is enclosed in a yellow wrapper, it is an indication 
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Address your renewal of subscription to the Under Secretary, 
Department of Agriculture and Stock, Brisbane. 
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Glovers and Trefoils in Queensland. 
*C, T. WHITE, Government Botanist. 


THE most important group of fodder herbs in the world’s agri- 
culture are the clovers and trefoils. A very marked increase in 
the clover and trefoil content of the pastures during the past couple of 
seasons has been evident to dairymen and pastoralists in South-eastern 
Queensland. This increase has been going on steadily but surely for a 
number of years, and a couple of good winters and springs recently 
accelerated the process, with the result that in many pastures during 
July and September clover is now the predominant plant, so much so 
that some pastoralists have become alarmed lest the clover become too 
dominant, choking out what little spring grasses and other fodders 
might be available. - 


’ In some localities it is the exact reverse, and farmers claim they 
have tried to establish clovers for years in the pasture without any 
result. Why this should be is generally difficult to say, but the appli- 
cation of superphosphate at the rate of one to two hundredweight per 
acre before or at the time of sowing should help considerably. Once 
even a small stand is obtained this should gradually increase as stock are 
ideal spreaders of these plants. 


The question often asked is what is the difference between a clover 
and a trefoil. In older countries the terms are synonymous, and no 
distinction is drawn between them, but in Australia the term ‘*clover”’ 
is more or less restricted to plants of the genus Trifolium, and trefoils 
to plants of the genus Medicago, and to a lesser extent to allied genera. 


Clovers or trefoils are not distinguished from their allies by the 
leaves alone, but mainly by the pods which are enclosed in the calyx 
or in the corolla. The flowers are mostly in heads. In the trefoils or 
Medicagos the pods protrude from the calyx, and the corolla is always 
Caducous, that is, it falls off soon after the full development of the 


ower. The flowers may be in heads, but more often are in short spikes 
or racemes, - 


The clovers are divisible into two groups, the perennial and annual 
Sorts. The perennial sorts seen in Queensland are the White Clover 
(Prifolium repens), Red Clover (Trifolium pratense), Alsike Clover 
(Trifolium hybridum), Strawberry Clover (7’rifolium. fragiferum), 
and the Shearman’s Clover (a variety of Trifolium fragiferum). 


Wl _The dominant clover in most places is the ordinary White clover or 
lite Dutch, and this still remains the premier pasture clover for ~ 
Outh-eastern Queensland. Various strains have been imported from 
sosteah New Zealand, and elsewhere, but so far as I know these have — 
a shown under Queensland conditions any improvement over the 
tmon local one. White Clover is a native of the British Isles and 
& entral Europe, but is now widely dispersed, being the commonest 
Over in cultivation over all the warm temperate countries of the world. 


fiat Red clover has never been cultivated in Queensland to any extent, 
NC trials show it to stand the climate remarkably well. It is a 

upri ene plant than White Glover, and is not of a creeping, but of an — 
as oy habit. It possesses very hairy leaves and stems, and the flowers 


dish purple, being borne in fairly large heads. It is not a general 


* ott pte opt aE: ae ere ere 
hamptor & broadcast from Radio Stations 4QG, Brisbane, and 4RK, Rock- 
= n, by courtesy of the Australian Broadcasting Commission. 
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pasture legume in the same way as White clover, but is essentially a 
clover for sowing in small areas, say 2 to 5 acres, either on its own or 
mixed with other winter grasses such as Prairie, Rye, Cocksfoot, and 
Phalaris grasses for grazing off. When sown by itself it is more apt to 
cause bloat than when mixed with grasses. Autumn is ue recognised 
time for sowing, though I have seen, (on the property of Mr. J. M. 
Newman, Caboolture) a crop sown as late as August, showing an 
excellent stand some fifteen months later, having gone right through the 
summer. It is a very short-lived perennial, and its life in Queensland 
would probably only be two to three years. Preventing seeding by 
cutting or judicious stocking will lengthen the life of the plants. 


_ Alsike Clover is similar to White Clover in general appearance, but 
is easily distinguishable by its pink or red flowers. Odd specimens of 
what is apparently this clover have been received from Obi Obi. These 
are the only Queensland specimens I have seen, and it probably has little 
future in Queensland, as it is said to prefer colder climates, and accord- 
ing to Breakwell, one-time Government Agrostologist in New South 
Wales, is one of the first clovers to succumb rapidly on the approach of 
hot, dry, summer weather. 


Strawberry and Shearman’s Clover have been tried to a very 
limited extent in Queensland. Mr. A. Francis, of Kin Kin, sent me 
specimens of the former a year or two ago, with a report that it did 
well in the wetter parts of the district, favouring creek flats and banks, 
and growing well into the water. Dr. V. R. Wilson, who is experi- 
menting with grasses and fodders at Brisbane and Yandina, informs 
me that Shearman’s is doing well in both places. Both clovers are quite 
unsuited for dry situations, but have marked possibilities for the wet 
coastal parts of South-eastern Queensland. Shearman’s Clover is the 
more vigorous of the two, and in New South Wales is said to grow quite 
well on slightly saline coastal flats. Little or no seed is set as a general 
rule, but both clovers are easily spread by cuttings or divisions. 


Of annual clovers, the Cluster Clover (T'rifoliwm glomeratum), the 
Woolly Clover (Trifolium tomentosum), the Hop Clovers (Trifolium 
procumbens, and Trifoliwm dubium), and the Haresfoot Clover 
(Trifolium arvense) are all established in Queensland, never sown, but 
coming up spontaneously. Of these the best is the Cluster Clover. 
Authorities speak well of this species in the other States, and it has 
been recommended for sowing during the autumn months. It does 
remarkably well in Queensland, and during the past two or three years, 

_ judging from samples received for identification, is very much on the 
increase. Where it has been abundant in some pastures, stock have 
been noticed to show marked preference for it. 


The Woolly Clover is somewhat similar, but, I think, of less value. 
A number of specimens are received nearly every year for identification, 
but it is not nearly so common as the Cluster Clover. It is easily distin- 
guished by the small globular heads borne in great abundance, and with 
individual flowers covered with short white cottony wool. 


Trifolium procumbens and Trifolium dubiwm are two very closely 
allied species. The former is much larger in all its parts, and has many 
more flowers in the head. Both are known as Hop Clovers. They are 
very common in coastal Queensland, and have been much on the increase 
during the past few years, particularly the smaller one. They seem 
to be readily eaten by stock. 
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Haresfoot Clover is a very distinctive specie, distinguished by 
having cylindrical flower heads, the individual flowers being small and 
pink. The corolla is covered with fine hairs, the whole appearance of 
the flower head resembling a small haresfoot, hence the local name. It 
is Seen growii.,j now and again on the Darling Downs and in the Granite 
Belt, but not in any great abundance. It is not regarded as having 
much*value as a fodder. 


Annual clovers not growing wild, but only growing under cultivated 
conditions in Queensland are Crimson Clover (Trifolium incarnatum), 
Subterranean Clover (Trifolium subterranewm), and Egyptian or 
Berseem Clover (Z'rifolium alexandrinum). The first of these, the 
Crimson Clover, is distinguished by its hairy stems and leaves, and red 
flowers. It is somewhat similar to Red Clover, but the flower heads are 
more narrow-cylindrical, and the plant is of annual duration. 


I had received specimens from the cooler parts of the State at odd 
times, but last year received specimens from Mr. D. Kennedy, of Kilcoy, 
who has experimented with winter grasses and legumes, with a report 
that it had shown up the best of all the clovers he had tried. It 
apparently lasted well into the hot weather, as flowering specimens were 
received towards the end of November, and under date 23rd January, 
Mr. Kennedy wrote that it was just dying off. E 


Subterranean Clover is a native of Western and Southern Europe 
that plays no important part in agriculture in its native country, nor 
in North America, but in the Southern States of Australia has proved 
itself one of the most useful and important fodders ever introduced, 
especially for increasing the carrying capacity of second class country. 
From its natural range, one would expect it to grow under much the 
Same conditions as the common Burr Trefoil, except that it would be 
more susceptible to heat, and this apparently is the case in Australia, 
and the reason why it has not succeeded in Queensland to the extent it 
has in the Southern States. It may yet, however, have a future in this 
State through the perpetuation of strains more suited to Queensland 
conditions, and that are gradually naturalised and increased. 


Egyptian or Berseem Clover has been cultivated on the Darling 
Downs from time to time, and does fairly well. I have not seen it. 
growing, nor have I received specimens for some years, so that it must 
lave gone out of favour, probably for the reason that it is not suitable 
for grazing, but is mostly grown for hay. Where it will grow, generally 
Speaking, lucerne does as well, and is much better for the purpose. 
The only slight advantage it may possess over lucerne is that it produces 
earlier winter feed, but it probably has not a future in Queensland. 


The Medics or Trefoils can be divided into two groups—namely, 
those in which the pods are provided with spines, the other in which the 
Pods are smooth and spineless. Of the burr-forming species three are 
haturalised in Queensland—namely, the common Burr Trefoil or Burr 
Medie (Medicago denticulata), the Woolly Burr Trefoil (Jedicago 
Mumma), and the Toothed Medic (Medicago laciniata).. All are annuals, 
‘nd may start to grow any time from April to August, continuing into 
he spring months, dying off on the approach of hot weather. The 
ost abundant and widely distributed is the common Burr Trefoil, and 
“uring the spring months in many places this is one of the commonest 


' 
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fodders on parts of the Downs, Maranoa, and some other districts. In 
its green luscious state it is apt to bloat stock, though, generally speaking, 
stock prefer the plant when cut, wilted, or when it is dying off. When. 
it has properly died off, about late October or November, stock greedily 
eat up the burrs, and these containing the seeds are in consequence 
very nutritious. The only disadvantage of the plant is that the burrs 
badly infest the belly wool of sheep, and on this account the value of 
the plant is minimised in purely sheep-raising areas, though on the 
whole its good qualities probably outweigh the bad. — 


The Woolly Burr Trefoil is much smaller in all its parts, and the 
leaves and stems are hairy, not smooth. Its properties are much the 
same as those of the common species, and it is very abundant on parts 
of the Darling Downs and Granite Belt. 

The Toothed Medic is characterised by having the margins of the 
leaves cut by large irregular teeth. The pods are large and borne in 
great abundance. On the whole it comes up rather earlier than the 
other two species, and I have seen specimens one mass of nearly ripe 
pods as early as August. It is quite abundant in some parts of South 
America, and is there looked upon as a valuable fodder. 


Of Medies or Trefoils with spineless, not burr-like, pods, the two 

commonest naturalised in Queensland are the Button Medic or Button 

Trefoil (Medicago orbicularis) and the Black Medic or Common English 

Trefoil (Medicago lupulina). The former is a very valuable species, 

. coming up naturally every now and again on parts of the Darling 

; Downs. The pods are flat with several spirals, and are somewhat 
_ . button-like in appearance. Not being armed with hooks or spikes, they 
| do not attach themselves to wool nor hair of animals, and so are not 
_ anything like so widely spread as the burr-bearing sorts. It is a species 
worth encouraging, and seed should be sown during the autumn months. 


The Black Medic or Common English Trefoil is generally recog- 
nised as a perennial, though in Queensland, like a lot of European 
plants that become naturalised here, it is of annual character. It has 
generally been recommended for colder localities such as the Granite 
Belt, but seems much on the increase, being found as far north as the 
Atherton Tableland. ‘ 

In conclusion, I might say that the Department is always anxious: 
to receive specimens of legumes or pasture plants from farmers and 
pasteralists. Stall numbered pieces in flower or pod should be sent 
and notes retained of the specimens or preferably duplicates kept ~ 
similarly numbered, when names and reports on the value of the plants 
corresponding to numbers will be returned. 


— 
QUEENSLAND SHOW DATES. 

July. August. 
Proserpine, 3 and 4. Barcaldine, 4 and 5, 
Kileoy, 2 and 3. Pine Rivers, 7 and 8. | 
Bowen, 8 and 9. : Royal National, 17 to 22. 
Townsville, 14 to 16. Home Hill, 28 and 29. 
Cleveland, 10 and 11. 
Ayr, 10 and 11. ; 
Rosewood, 10 and 11. September. 
Nambour, 16 to J8. Tully, 11 and 12. 
Charters Towers, 21 and 23. _ Innisfail, 18 and 19. 
Cairns, 21 to 23, vs Malanda, 30 September and 1 October. 
Maleny, 23 and 24. Southport, 26. : 
Atherton, 28 and 29, Phe od Imbil, 4 and 5. 
Gatton, 29 and 30. Pomona, 11 and 12. 


Caboolture 31 July and 1 August. Beenleigh, 18 and 19. 


oO 
or 
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Shade Trees. 


= Part I. 
W. D. FRANCIS, Assistant Government Botanist.* 


I" is not my intention to confine my remarks to the purely utilitarian 

aspect of trees. Hyen when trees are planted primarily as shelters 
for stock they exercise another influence. They contribute to the 
appearance of the farm or the home or the town where they grow. This 
effect of trees on appearances may be so far-reaching as to enhance the 
value of a farm or home by hundreds of pounds. Any homestead which 
is surrounded by trees of pleasing appearance and comfort-giving shade 
is clearly of higher monetary value than one in which the environment 
of the house is neglected. Until we come to think about them, many of 
us scarcely realise the part which trees play in our ordinary lives. In 
most cases trees have long lives. They often live much beyond the span _ 
of the average human life. So, from the earliest. days of childhood’s 
perception right through to old age, our eyes are accustomed to trees, 
unless, of course, we are unfortunate enough to live in a treeless land. 
Thus it is that trees are often taken, in the ordinary course, just as part 
of the landscape. 

As trees have such an important influence on the farm, the home, 

and the town, we shall briefly consider some tree types. Side by side 
With this, reference will be made to the significance of these types. These 
considerations may be useful to those who are planning the cultivation 
of trees in the near future. They may help in the decision of’ the kind 
of trees to plant, whether native or exotic. 


One can see the types of trees from other lands in parks and 
gardens. Or, when one has been abroad, generally excellent opportunities 
have presented themselves for secing the kinds of trees growing inthe 
countries visited. A few years ago, on a voyage to England, I noticed 
Some of the types of trees growing in the countries at. which we called. 
T shall briefly mention some of these impressions, although I am aware. 
that many readers may have noticed the same things. 


In Beautiful Colombo. 

f At Cocos Island, in the Indian Ocean, cocoanut palms are the chief 
eh of the vegetation. Like so many other palms, the cocoanut is 
comarkable for the elegant sweep of its long leaves. The impression it 
anus is that of tropical luxuriance. This impression is an accurate 
well for this palm does not flourish far from the tropics, a fact which is 
ie exemplified on the Queensland coast. The cocoanut palm also 
ies munates the view of Colombo from the harbour. But while driving 
of ay the streets of the town one is impressed by the number and variety 
road-leaved trees growing in the streets and around the bungalows 
hye uropean quarter. These beautiful trees contribute in a very 
ae way to the charming effect of the setting of the bungalows. A fairly 
its ae ee of these graceful and rest-giving trees belong to the 
it oce 5 amily. While admiring these trees and their transforming effect 
grow; rred to me that we have almost or quite equal opportunities for 

ing these types of trees in Brisbane. ea 


Th A Treeless Land. uc 
land € next port of call, Aden, gives one a grim notion of a treeless 
*. “xcept for a small artificial park at the water’s edge, the scarred, 


* 
tity Fp roadeast talk from Radio Stations 4QG, Brisbane, and 4RK, ‘Rock- 
» SY courtesy of the Australian Broadcasting Commission. — 


: 
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bold, rocky hills are treeless. In the fierce unrelenting glare of the 
tropical stn these rugged hills have a forbidding but wierdly impressive 
aspect. : 

Australian Gums at Gibraltar. 

Upon entering the quaint little township of Gibraltar almost the 
first things one sees after leaving the pier are the gum trees in the small 
formal town square. So the Australian at Gibraltar very early comes 
into contact with trees of his own land. 


Unter den Linden. 


The chief thoroughfare of Berlin derives its name, Unter den Lin- 
den, from the double row of linden trees which grow along it. Perhaps 
my expectations conceived from the name Unter den Linden were too 
high. I was somewhat disappointed with the lindens. They looked 
rather small. However, it was winter time, and they were bare of leaves. _ 
The broad thoroughfare itself, however, is certainly impressive. 


The Trees of the Old Country. 


In England we see, in their own setting, the trees with which so 
many of our grandparents were familiar. With the exception of the 
beech forest specimens, most of the English trees are low set, bushy- 
headed types. Considered as shade trees they are certainly good 
examples, with their short stems and large heads of foliage. But to the 
appraising eye of the Queensland coastal timbergetter they would make 
no appeal, at least in the economic sense. Not only the timbergetter, but 
many other Australians, have become accustomed by their environment 
to trees with long, column-like, unbranched stems, carrying foliage high 
up in the air. It.is the long stems of such trees which attracts the 
gale aune, sense of the timberman, as it promises many feet of millable 
timber. | 

However, the trees of the old homeland, such as the beech, the oak, 
and the elm, are types that are not readily forgotten by the immigrant. 
Through many centuries these kinds of trees have impressed themselves 
on the minds of British and European peoples. The beautiful English ~ 
countryside derives much of its charm from these trees. So it is natural 
that those who cherish memories of their old homes beyond the sea might 
prefer to! surround themselves with trees of the English and Huropean 
type. 
Even town and country people in Australia often have different 
ideas as to the types of trees which are desirable on the farm and around 
the home, In many of the towns exotic trees often figure largely in the 
prospect.| Some of these exotic trees about towns are often useful shade 
trees, and add considerably to the pleasing appearance of the outlook. 


The Charm of our Native Flora. 


However, with those who have lived in the country for a very large 
proportion of their lives the conditions are different. Through many 
years of constant association with them, the forms of the native trees 
have become impressed upon the mind. Unlike the early immigrants from 
Britain, who found our trees weird and unfamiliar, the Australian 
country dweller mostly likes the trees with which he is surrounded. 
Actually, in many cases, the bushman’s ideal of a tree has been moulded 
by his long experience out of doors. To him the Australian type of tree, 

in so far as it is characteristic, has become the most desirable of all. 
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Perhaps the most outstanding of all Australian trees are the gums or 
eucalypts, which are so familiar in most Australian bush lands. A. fairly 
good example of a gum tree is furnished by the common blue gum. This 
tree is very common along many watercourses, such as the Brisbane 
River. It is also common on much of the flat land of coastal Queensland 
and New South Wales. At the base of the stem there is often some hard 
dark bark. The remainder of the stem, and all of the branches, are 
covered by a smooth pale bark. The foliage is pendent and graceful. 
Viewed in its natural setting, the whole effect of this tree is extremely 
attractive. As well, it is typical of very much of Australia’s tree flora. 
The branching system of the blue gum, its pale smooth bark and narrow 
pendulous leaves, are all properties which are shared by a number of 
other very common and widely-distributed eucalypts. 


_ The blue gum is a prominent feature of the famous Bega grasslands, 
situated in New South Wales towards the Victorian border. The rich 
pasture lands of the Bega district were exploited early in Australian 
Settlement. They are well known for the quality of their dairy produce. 
Much of the Bega country is derived from a granitic soil. In contour it 
is gently undulating. Dotted about these beautiful slopes are many fine 
blue gum trees. The general effect is that of a pleasing well-kept park. 
Thus these unique park lands of the Bega district owe much of their 
charm and industrial utility to the native trees which grow on them. 


Trees of the Queensland Jungle Lands. 


Those who have lived in areas originally clothed with scrub or rain 
forest have become accustomed to the peculiar type of tree so prevalent 
In the rain forests. These trees are commonly seen in parts of the North 
Coast line. Their chief features are the very long unbranched stems, 
capped by a dense but not extensive foliage crown. These are extremely 
Sraceful types, but of only limited value as shade trees. Only very few 
Ol these rain-forest species will develop a long unbranched stem when 
it Own in the open. The Queensland kauri pine is one of the exceptions. 
F Us handsome tree is a tall-growing kind, which produces a long stem 
Open situations. The hoop pine, another native species, makes a very 
Aacrative figure in open situations, and by its spire-like shape is well 

apted to planting about a homestead for pleasing and formal effect. 


Ree ee narrow shape precludes it from being an extensive shade 
er. 


Many of the serub species make excellent shade trees when they are 


sae i. the open. Tn areas of felled scrub, in which some of the tree 
an ps lave not been killed by fire or exposure, these stumps often shoot 
ig SRE TOW Into trees again. In these instances the competition for light 
SR present, and the trees develop a spreading and dense foliage 
Serub tr wv these partially burnt areas some magnificent specimens of 
Advant Ces assuming the habit of open spaces are often seen. The special 
arleeoire of the scrub species as shade trees consists of the dense and 
provid, Oured foliage which they mostly possess. These trees mostly 
oa ac better shelter from the sun and wind than the eucalypts 
ina Tees. Often they may not grow so quickly as the eucalypts, and 
very f y “cases they prefer better soil conditions. However, there are 
ew farms with goil conditions too impoverished to grow at least 

les of the serub trees, Although these trees grow to the best 
© in places with the rainfall approaching that of the coastal 
me of them show themselves to be quite well adapted to fairly 


advantage 
areas, SO 
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dry areas. For example, one often sees the familiar white cedar as the 
commonest street tree in western towns with an annual rainfall as low 
as 20 inches. 


Fodder and Shade Trees of the West. 


In the western areas of the State there are also admirable and 
useful types of trees. These trees in many cases serve as fodder as well 
as shelter. Like the eucalypts and gum trees in their areas, the western 
trees are seen at their best in their own setting. As types of western 
trees, one can mention the kurrajong, the bottle tree, the wilga, the 
cypress pine, the bauhinias, and the emu apple. With the exception of 
the cypress pine, most of the western trees develop only a short stem and 
a fairly large head of foliage. In the wilga this foliage crown is often 
very dense and symmetrically rounded. The wilga is a beautiful tree. 
Its name has a pleasing sound, although it is reminiscent. of the wild 
dark children who roamed the western plains and whom we have 
dispossessed. : 


[TO BE CONTINUED. | 


— 
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PLATE 33. 


One of the many unnamed waterfalls in the Lower Coomera, near Binnaburra, 
Policy: Lamington National Park, Macpherson Range, Queensland. 
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THE VALUE OF GRASSLAND CGULTIVATIONS IN COTTON 
ROTATIONS. 
W. G. WELLS Director of Cotton Culture. 


‘THE suitability of the newly broken up cultivations out of the original 
_ Virgin state for profitable cotton production has been previously 
Pointed out. The value of cultivations out of grasslands, as a whole, 
as also been studied carefully in recent years, and it would appear that 
Substantial benefits are to be gained on most of the cotton soils of the 


tate where cotton is grown in rotation with grasses of sufficient age of 
establishment, A 


Benefits Obtained from Grassland Cultivations. 


wit The benefits that may be expected from growing cotton in rotation 

of | grassland cultivations may be grouped under the general headings 

ra nereased yield per acre, improvement in quality of lint, and a 
ction in the cost of production. ; 


of ae has been ascertained in several seasons that new cultivations out 
Heart eee virgin state usually produce heavier yields of lint cotton. 
for nae adjacent cultivations on which crops of cotton have been grown 
sted paaaen five years in succession. Gains varying from 50 to 735 Ib. 
demonst on per acre have been realised in experiments and also in 
, Ges ees with farmers. It seems definite, therefore, that the newer 
iis anna on a wide range of soil types are more suitable for cotton 
in the on under the various climatic conditions that may be expected 
main cotton-growing districts of the State. 


by faxberiments at the Cotton Research Station and results obtained 

the ol, a Indicate that if Rhodes grass is grown for a couple of seasons 
expected d cotton cultivations increased yields of cotton may also be 
ing of th Rhos: at least the first two crops grown: following the plough- 
Seasons ‘f odes grass. This appears to hold true for either wet or dry 
plantings thaw cotton is planted in October and November. Later 


an this may not realise any gain from the rotation, especially 
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on the softwood serub soils which are usually of a rather high nitrate 
content, and therefore tend to promote rank growth of plant in late 
sown crops. 


Some increase in yield may be obtained occasionally where cotton 
is planted following grassland that has resulted from an old cotton 
cultivation being allowed to revert back to grass. This practice is not 
recommended, however, for usually on the old cultivations in the first 
few seasons that they are not cultivated very heavy weed growth occurs 
before the native grasses become established sufficiently to smother most 
of the weeds. Such grasses are also of the rather quick-growing type, and 
therefore do not produce such a lasting beneficial effect as does a vigorous 
grower like Rhodes grass. In addition to this, the excessive growth of 
weeds in the first season after cultivation has ceased, infests the soil 
with such a seeding that there are always sufficient weeds to compete 
successfully with the grasses in following seasons. The subsequent weed 
growth amongst the cotton crops following the ploughing of the grass 
may thus be as heavy as where successive crops of cotton have been 
grown. 


Indications havg,%),9,,been observed that the growing of cotton on 
the newer cultivations mcereases the chances of obtaining lint of higher 
quality than may be realised on adjacent older cultivations. In an 
experiment carried out at the Cotton Research Station in 1933-34 on 
two-year, five-year, and nine-year old cultivations there was a general _ 
tendency in five varieties, covering a wide range of types, with the 
exception of the least drought-resistant variety, to produce lint of better 
grade, less spot, and longer fibre on the newer cultivations. In the 
following season on the same soils, which were then-in their third, sixth, 
and tenth year of cultivation for cotton, out of the virgin grassland 
condition no significant differences were observed in respect to the fibre 
characters just mentioned. The season was wet during the first half, but 
very dry in the second, which may possibly have accounted for the 
levelling influence. There was, however, a marked increase in percentage 
of lint obtained in favour of the three-year-old cultivation, as well as 
more lint per seed. 


Reducing the Cost of Production. 


-Growing-cotton on the newer cultivations not only tends to reduce 
the cost of production through the increase of yield obtained in many 
seasons, but the actual cultural expenses are lessened by the reduction 
of the number of cultivations required to keep the fields clean in the 
first three or four seasons after they are brought under crop. Weed and 
grass growth is less and the surface does not compact with the occurrence 
of heavy storms, so it is not necessary to cultivate so often. Sufficient 
cultivations should be given, however, to keep down weed growth, 
particularly pig weed, for this will increase very quickly if allowed to 
seed, and will reduce appreciably the number of years free of high 
cultivation costs. 


A rotation of three or four years of Rhodes grass and then cotton 
seems also to reduce cultivation costs, provided the seed bed is well 
harrowed before the cotton is planted and a further cross harrowing is 
given when the cotton seedlings are 3 to 4 inches tall. Growers have 
advised that where cotton is grown in rotation with Rhodes grass, and 
given early cultural’ treatment as just described, less cultivation is 
required than where cotton is grown on the old cultivations for several 


years in succession, : 
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The Explanation of the Increase in Yields. 


The explanation of the increase in yields obtained where cotton 
follows grassland may be bound up in several factors, but the outstand- 
ing ones seem to be that in the newly broken up grassland the ratio of 
carbon to nitrogen is more suitable for cotton production, there is less. 
production of nitrate nitrogen, and there is better penetration of storm 
rains. The ratio of carbon to nitrogen in a soil has a very important 
effect on the fruit production of a plant, the favourable ratio varying 
with different crops. Cotton appears to be very sensitive to this factor, 
and under Queensland conditions requires a wide ratio. Carbon is the 
base product of organic matter, such as the roots and leaves of plants, 
grasses, &e. When organic matter is ploughed into the soil the various 
bacteria start the process of decomposition, and in the course of this 
work the plant food nitrogen is evolved as nitrate-nitrogen, the soluble 
form taken up by plant life. Cultivation and the further ploughings 
with each season’s preparation of seed beds aerate the soil and thus 
provide suitable conditions for the continued decomposition of the 
organie matter until eventually it is depleted seriously—the rate ° 
depending to a large extent on the number of bacteria in the soil and the 
period of favourable temperatures and moist.. <perienced. 


PiaTE 34, 


be Sow Rhodes grass on the old fertile cotton cultivations. Excellent grazing will 
stad ovided for both horses and cattle—the protein content of the grass at hay 
> e being around 8 to 11 per cent. in the first two seasons of growth, while yields 
p ie 2 tons of dry hay per acre may be realised. Two or three years’ growth of 
oa &s grass restores the state of the old cultivation sufficiently to allow of the 
uction of profitable yields of cotton under conditions at all favourable. 


Grasslands Have Low Nitrate Content. 


os abe various grass crops are heavy feeders of nitrate-nitrogen, and 
aye Y in the cotton districts of this State soil samples taken in either 
Ef Ae grassland or sown Rhodes grassland seldom yield more than a 
te . of nitrate-nitrogen unless in very fertile alluvial soils. With three 
‘ our Successive seasons of cotton cultivation the nitrate content of 
Snineae soil, expressed as parts per million parts of soil, may rise most 
Asean depending on the time of season in which the samples are 
a —the nitrate content usually being much higher in the cotton soils: 
ng the summer season November to March. The results obtained at 
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the Cotton Research Station in the midst of a very dry November in the 
1935-36 season in a series of comparable soils illustrate nicely the effect 
of cultivation on an alluvial fertile clay loam, the samples being of the 
first 6-inches of soil, and the cultivations having four weeks’ old cotton :— 
Grassland—trace; first year cultivation—seven parts of nitrate-nitrogen 
per million parts of soil; and eleven-year-old cultivation—13 p.p.m. 
In the same season, on other more fertile alluvial clay loam at the Cotton 
Station eleven-year-old cultivation, which had produced several crops of 
cotton and was in cotton for the fourth successive year, contained 
22 p.p.m. in the first 6 inches at the same date, and two months later at 
midseason during optimum conditions reached around 40 p.p.m. 


The Effect of a High Nitrate Content in Cotton Soils. 


The effect of a high nitrate content in a soil, particularly the upper 
6 inches of it, is to cause fairly rapid growth of plants if ample moisture 
is available. This is especially true of the cotton plant, and observations 
over several years have indicated that on old alluvial cultivations of 
high nitrate content there is always a tendency for the cotton plant to 
make rapid development, which may result in a rank growth, particularly 
if an insect attack destroys many of the flower buds or bolls just prior 
to a wet period. The flower buds and bolls utilise much of the uptake 
of nitrates, and when they are destroyed the nitrates stimulate a big 
growth of roots, which in turn effect a greater uptake of nitrates, thus 
causing the very rank development of plant often seen in wet seasons on 
old cultivations, especially where severe corn-ear worm attacks have been 
experienced. Such rank development seldom occurs in early planted 
cotton following grassland, for the lower nitrate content of such soils 
does not stimulate excessive growth, The result is that. when the insect 
attack ceases, a new crop of squares is formed quickly if ample moisture 
is available. 

Not only does the rapid increase of nitrates often have a detrimental 
_ effect on yield of the cotton plants, but the decomposition of the organic 
matter in the soil is hastened, which materially affects the physical 
condition, particularly the heavier clay types. In such soils organic 
matter is necessary to keep the fine clay particles from consolidating to 
such an extent that the surface layer of a cultivation sets into a nearly 
impervious condition following any hard, beating storms. Where 
successive crops of cotton are grown on the same site for several seasons 
this condition is reached in a few years, as is shown clearly in soil 
moisture determinations made in an experiment carried out at the 
Research Station to demonstrate this point. In the 1933-34 season a 
study of the rate of penetration of a continuous rain lasting over 
twenty-five hours and yielding 2.46 inches demonstrated that fifteen 
hours after the rain stopped, in a nine-year-old cultivation of a clay 
loam type on which mostly cotton had been grown, only 35 per cent. of 
the total precipitation had penetrated into the first 18 inches of soil, 
with most of the gain in the upper 6 inches. On a similar soil type in © 
the first season of cultivation out of the virgin country condition 74 per! 
cent. of the rain had penetrated into the first 18 inches of soil. \\ 


Conclusion. 


_ It can thus be seen that farmers should grow their cotton crops in 
rotation with grassland. Where such a system is practised the crop is, 
grown on soil which has a suitable carbon-nitrogen ratio for the 
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production of good yields of cotton and a physical condition that allows 
of the obtaining of a high degree of efficiency of penetration of even 
storm rains. In addition to these factors, the grassland rotation tends to 
suppress weed growth. The net result is the obtainment of an increased 
yield of lint per acre, an improvement of quality, and a marked reduc- . 
tion in cost of production, both through increased yield and lessened 

cultivation costs. i 


AGRICULTURE ON THE AIR. 
Radio Lectures on Rural Subjects. 


Arrangements have been completed with the Australian Broadcasting Commission 
for the regular delivery of further radio lectures from Station 4QG, Brisbane, by 
officers of the Department of Agriculture and Stock. 


On Tuesday and Thursday of each week a ten minutes’ talk, commencing at 


7.5 p.m., will be given on subjects of especial interest to farmers. 
Following is the list of lectures for July and August, 1936:— 


. 


SCHEDULE OF LECTURES 


BY OFFICERS OF THE DEPARTMENT OF AGRICULTURE AND STOCK, 
RADIO STATION 4QG, BRISBANE (AUSTRALIAN BROADCASTING 
COMMISSION). r ; 

Thursday 2nd July, 1936.—‘‘Dategrowing in Queenslana,’’ Mr. H. J. Freeman, 

“Senior Instructor in Fruit Culture. j : 
Tuesday, 7th July, 1936.—‘‘Interpretation of Labels attached to Stock Foods,’’ Mr. 
R. A. Taylor, Inspector and Examiner, Fertilizers Branch. 

Thursday, 9th July, 1936.—‘‘The Giant Toad,’’? Mr. A. F. Bell, M.Sc., Assistant 
Director, Bureau of Sugar Experiment Stations. 

Tuesday, 14th July, 1936,—‘‘Amended Regulations of the Dairy Produce Acts,’’ 
? Jy Me 7 
Mr. G. B. Gallwey, Inspector of Accounts, Dairy Branch. - 

Thursday, 16th July, 1936—‘‘The Breeding of New Cane Varieties,’’? Dr. H. W. 
Kerr, Director, Bureau of Sugar Experiment Stations. 

Tuesday, 21st July, 1936—‘‘The Use of Drugs in. the Treatment of Parasitic 
Worms,’’ Dr. F, H. 8. Roberts, Entomologist and Parasitologist. 
Thursday, 23rd July, 1936.—‘‘The Production of Choice Quality Cream,’’ Mr. 

O. St. J. Kent, Dairy Research Laboratory. 
Tuesday, 28th July, 19836—‘‘Fungi which Assist the Growth of Plants,’’? Mr. H. E, 
a Young, B.Sc.Agr., Assistant Plant Pathologist. 

hursday, 30th July, 1936.—‘‘ Herd Recording,’’ Mr, L. Anderson, Dairy Instructor. 
esday, 4th August, 1936.—‘‘A Plea for the Tree,’’ Mr, J. F. F. Reid, Editor of 

a Publications. . 

hursday, 6th August, 1936.—‘‘Timber Trees on the Farm,’’ Mr, W. D. Francis, 
fi Assistant Botanist. 

Nesday, 11th August, 1936.—‘‘Rotation of Crops.’? Mr. H. W. Ball, Assistant 
me Experimentalist. i ; ris 

‘ursday, 13th August, 1936.—‘‘The Problem of Prices,’’? Mr. J. F. F. Reid, Editor 
ii of Publications. ; 

ae 18th August, 1936.—‘‘Some Ways of the Soil,’’ Mr. J. L. Foran, Analyst. 

“rsday, 20th August, 1936.—‘‘Some Plants Poisonous to Poultry and Pigs,’? Mx. 
Ta C. T. White, Government Botanist. 

esday, 25th August, 1936.—‘Our Debt to Denmark,’’ Mr. J. F. F, Reid, Editor 

of Publications. * 


> 27th August, 1936.—‘‘ The Tick Fever of Cattle in Queensland,’’ Mr. C. R. 
ulhearn, B.V.Se., Government Veterinary Surgeon. 


Thursda 
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THE ERADICATION OF TUBERCULOSIS FROM DAIRY HERDS. 
J. C. J. MAUNDER, Government Veterinary Surgeon.* 


TUBERCULOSIS of bovines is an infectious contagious disease caused 
by a germ, the tubercle bacillus, and transmissible from animals to 
man. 
It is one if not the most serious of diseases found in dairy cattle, 
and unfortunately is one of the most common. 


The importance of tuberculosis in dairy cattle can be discussed from 
two aspects—firstly, as it affects the health of live stock, and, secondly, 
the public health aspect. 


In live stock tuberculosis is a chronic disease, usually fatal, and 
cannot as a rule be detected until infection has been present for some 
considerable period, sometimes years. Obviously, in considering methods 
of eradicating tuberculosis from a herd, accurate diagnosis of the disease 
is essential to ensure that in the process of eradication no diseased beasts 
are left. behind and no animals free from tuberculosis culled from the 
herd. Several methods of diagnosis are available and’ are worthy of 
mention :— 

1. The classical diagnostician in this country is the man who has 
been all his life among cattle and imagines he can pick them 
~ out easily from their general appearance, there being some 
supposed characteristics of a tubercular animal of which 
there can be no mistaking. Such method of diagnosis is 
dangerously unreliable, for many non-infected beasts will 
be labelled tuberculous while some tuberculous cattle will be 
passed over in the belief that they are healthy. When one 
realises that there are innumerable conditions that can make 
a beast unthrifty and miserable to behold, the danger of 
condemning all such as tubercular is obvious. 


2. There are definite clinical signs of tuberculosis which, when 
observed in a beast, are sufficient justification for condemna- 
tion. Examples of such is the unthrifty beast affected with a 


*From a broadcast talk from Radio Stations 4QG, Brisbane, and 4RK Rock- 
hampton, by courtesy of the Australian Broadcasting Commission, 
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chronic, loose, or dirty cough, or the unthrifty beast showing 
definite enlargement of the lymphatic glands. It is necessary 
to point out that all enlargements of lymphatic glands are 
not tubercular, and this fact should be kept in mind when 
making a diagnosis. A typical symptom is the enlargement 
of the retro-pharyngeal lymphatic glands, exerting pressure 
on the larynx and causing the snoring respiration so often 
heard in infected herds, These are the commonest clinical 
signs, and time does not permit of further reference to this 
phase of the diagnosis. ; 


8. Application of the tuberculin test is the most reliable method 
of diagnosing tuberculosis, and, at the present state of our 
Knowledge of the disease, the one on which all eradication 
schemes must be based. For your information, I wish to state 
that the tuberculin test is applied with every confidence, and 
any beast reacting to the test can be slaughtered with the 
knowledge that it is infected. 


+. Several laboratory methods of greater or lesser value’may be 
employed in the diagnosis of the condition, these being in the 
nature of serological tests, use of experimental animals, and 
examination of excretions and milk samples from suspected 
animals. At present, however, such methods of diagnosis are 

of relatively small importance. 


5. Indirect evidence often leads one to suspect the presence of 
tuberculosis in the dairy herd, and the most important 
example of this is the condemnation of pigs for tuberculosis. 

_ When a farmer rears pigs on his property, and on slaughter 
they are found to be tubercular, he may rest assured, in 


practically all cases, that tuberculosis exists in the dairy 
herd. ; 


Having detected the presence of tuberculosis in the dairy herd by 
Means of any one or more of the methods outlined, the next consideration 
iS eradication and the establishment of tubercle-free herds. ah 

Though much progress can undoubtedly be made towards the desired 
end by careful and regular examination of cattle, culling all beasts 
aufesting signs of tuberculosis, complete eradication, based on present 
Nowledge, cannot be attained without the use of the tuberculin test. 


to phe uberele-free herds can be established by submitting the entire herd 


€ test, slaughter of reactors and disposal of the carcasses by burning, 
4nd retesting of the herd at least every twelve months. 


ae The establishment, of tubercle-free areas or shires is most desirable, 
ne would entail the testing of all cattle within the area, destruction of 
‘actors, and testing of all animals before introduction into the area. 
Pat Seems unlikely that wholesale testing of cattle and slaughter of 
anal could be carried out on a voluntary basis, many farmers being 
sie ing and/or unable to risk the economic, loss that would follow 
ae condemnations. Therefore, it would appear that any com- 
oH eaake Scheme for the eradication of tuberculosis must be founded 
a basis of compulsory testing and compensation for diseased beasts. 


Rees Shall now discuss eradication of tuberculosis as it affects public 


. 
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Human beings up to the age of about five years are definitely liable 
to infection with tuberculosis of bovine origin, and-a certain percentage 
of tuberculosis in man has been found to be of bovine origin. The 
medium through which infection is transmitted is the milk, and in 
considering the problem of a pure milk supply the problem of eradica- 
tion of tuberculosis from dairy herds supplying milk for human econ- 
sumption is of paramount importance. 


Many authorities consider that the only way to tackle this problem 
is by pasteurisation of all milk sold for human consumption, but it is 
rather significant that in all countries where pure milk supply is treated 
as a subject of major importance, active campaigns against tuberculosis 
are waged, and pasteurised milk is graded as a milk inferior to raw 
milk obtained from tubercle-free herds and produced under best 
conditions of sanitation and hygiene. 


It is a mistake to think that pasteurised milk represents the ideal 
form of this necessary foodstuff, otherwise an ideal milk supply could 
be attained simply by pooling and pasteurising milk. Furthermore, 
pasteurisation fulfils its objective—namely, the destruction of all harmful 
bacterial. contaminants—only so long as the processing is efficient. 


There is no doubt that the most serious bacterial contaminants of 
milk, including tubercle bacilli, are not completely destroyed when the 
plant and/or supervision involved in the process of pasteurisation: is 
inefficient. Therefore, where no official control or supervision of pas- 
teurisation exists, the finished article may not be all that is claimed 
for it. 

Do not imagine that I do not believe in pasteurisation of milk. I 
do, for it is a most valuable process whereby much milk that would 
otherwise be unfit for human consumption is rendered fit for human 
consumption, thereby avoiding economic loss. 


I do, however, most definitely say that, in my opinion, raw milk 
produced from disease-free herds and handled under the best conditions 
of sanitation and hygiene is a definitely superior foodstuff to pasteurised 
milk produced from faulty herds and slovenly handled. 


Unfortunately, it is most improbable that any great advances will 
be made towards our goal of the ideal milk supply until there exists a 
definite public demand for such a commodity. Producers of milk are 
conducting a business, and they cannot be expected to spend a great 
deal of money in an effort to put an improved article on the market 
unless the public is prepared to pay for it. 


Therefore, it is up to the milk-consuming public to arouse itself 
from the present state of apathy, take an interest in the source of the 
milk supply, and create the demand for the article that can and should 
be supplied. : 

Just so long as the public fails to take an interest in pure milk and 
what it means, then just so long shall the efforts of science and legislation 
fail to accomplish the ideal milk supply, produced from tubercle-free 
herds, bred from tubercle-free stock in areas or shires free from tuber- 
culosis. 

A talk on tuberculosis in cattle would, at the present time, be 
incomplete without some reference to the work of Spahlinger, and it 
may not be the dream of an idealist to visualise a future where eradica- 
tion of tuberculosis is based on the culling of clinically affected animals, 
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the remainder being treated with protective or even curative doses of a 
vaccine prepared along the lines suggested by Spahlinger. | 


Unfortunately, even though it is possible that Spahlinger may be 
right and his critics wrong, much work remains to be done before his 
work could be applied in the realms of everyday practice. : 


Meanwhile, we must adhere to our powers of observation and the 
tuberculin test to eradicate tuberculosis from our dairy herds, 


It is essential that we realise that the eradication of tuberculosis is 
necessary to protect the human population against the well-recognised 
danger of tuberculous milk and the farmer from economic loss; that 
tuberculosis is a contagious disease, and as the country progresses, leading 
to more intensive farming and the increased contact of larger numbers 
of cattle running on smaller areas, then. shall the incidence of tuberculosis 
increase, and the sooner the problem of its eradication is tackled the 
greater is the possibility of preventing a difficult problem assuming the 
proportions of a colossal one. 


ee 9 


SOME ASPECTS OF MALNUTRITION IN DAIRY COWS. 
By J. C. J. MAUNDER, B.V.Se.* ; 
N dealing with this subject, I do not propose to describe any diseases 
caused by or attributable to malnutrition. I shall give you no details 
of rations to be fed to avoid malnutrition, but will endeavour to awaken 
you to the realities of malnutrition, for as soon as the dairy farmer 
begins to realise that malnutrition is a live and real thing, then shall 
the time be ripe to deal with the problem in greater detail. 


Malnutrition can be defined as the inability of the animal to derive 
the raw materials necessary for maintenance of health and milk pro- 
duction from the available food supply... 

The majority of holdings on which dairying is practised in Queens- 
land do not satisfy the complete requirements of the dairy cow, and it — 
is therefore necessary to supplement the grazing with hand feeding, or, 
on the better class of country, grazing on supplementary fodder crops 
such as oats, lucerne, cultivated grasses, &c. 


Dairying ‘‘off grass’’ can only be successfully practised on the very 
best of our scrub lands, and to attempt it elsewhere is merely to court 
disaster, or, at best, a life of hard work and stagnation. 


To understand the fundamentals of its requirements, it is essential 
to appreciate the fact that the modern dairy cow is an animal far 
removed from its wild prototype, and as careful breeding and selection 
has evolved an animal to produce a milk supply far in advance of that 
which nature intended, and as this factor of milk production is accen- 
tuated, so then is the necessity for supplementary feeding increased. 


Nature intended cattle to roam at will with ample oppor- 
tunity for selective grazing; they bred but once a year, and produced 
only sufficient milk to rear one calf.. The modern dairy cow is confined 
to small areas, is expected to breed at any time of the year, having a 
reeular oestrus cycle of approximately three weeks, and has to produce 
See of milk enormously greater than that necessary to rear a 
calf, 


*Tn a broadcast talk from Radio Station 4QG Brisbane and 4RK Rockhampton, 
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It must be obvious that something far beyond the provision of 
natural pasture is essential to enable this modern dairy cow to perform 
the functions expected of her, and there is not the slightest doubt that 
the failure on the part of the farmer to recognise this state of affairs 
’ has paved the way for many of the troubles that beset. stock to-day. 


Let us consider, briefly, the requirements of a dairy cow. 


Firstly, food stuffs must supply the energy necessary for the per-— 
formance of all the vital functions, and this energy is, to a large extent, 
supplied by the grasses consumed in ordinary grazing. 


To build up the tissues and to replace wear and tear, proteins are 
necessary, and, because of the additional protein requirements of the 
dairy cow to maintain the almost constant figure in the milk secreted, 
special efforts must be made to supply proteins in addition to that 
available in ordinary pasture plants. 


A minimum mineral content of food stuffs is essential to maintain 
vital functions, and an additional supply of minerals is necessary to 
satisfy excessive demands of-milk secretion and reproduction. 


In determining a suitable ration to be fed to a dairy herd, it is 
not advisable to decide on a definite ration—so many pounds of this 
- and so many pounds. of that—rather decide on a basal ration, varying it 
according to the prevailing climatic and pastoral conditions, and amount 
of milk produced by the animal. 


Where ample grazing is available, it would be unsound to feed large 
amounts of bulky fodders, chaff, hay, silage, &e. Protein concentrates 
are indicated such as the various meals, linseed meal, cotton seed meal, 
maize meal, cocoanut oil cake, plus small amounts of bulky food. 


On the other hand, where grazing is poor, for example during 
winter, the ration must contain larger amounts of the bulky fodders 
necessary to distend the digestive tract, compensating for the defective 
grazing. In cold weather, with great loss of body heat, extra feed is 
needed to make good this loss and maintain body heat. This factor 
of additional feed to maintain body heat is a strong point in favour of 
rugging cattle in hard winters, the amount of feed thereby saved will 
amply repay the monetary outlay involved. 

The mineral ration should remain constant throughout the season, 
varying only for individual cows according to the milk produced, as 
all our pastures tend to be deficient in essential minerals, particularly 
lime and. phosphoric acid, irrespective of seasonal conditions. 


With reference to minerals and the dairy cow, if you are to under- 
stand the particular requirements you must appreciate the following 
facts. 

The percentage of minerals present in the milk secreted is almost 
constant. Take two similar cows producing equal amount of milk of 
equal’ quality, one getting a full mineral ration and the other a low 
mineral ration. Notwithstanding the difference in minerals supplied, 
the actual amount of minerals being secreted daily in the milk is approxi- 
mately the same in both animals. Where then does the mineral content 
of the milk come from in the case of the cow receiving a low mineral 
ration; it is actually derived from the reserves stored in the tissues of 
the animal. It has been shown in one particular case, that a cow was 
secreting in the milk just five times the amount of lime present in the 
daily ration. 
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_ It is easy to imagine to what extent this animal’s lime reserve would 
be drawn upon throughout the lactation period. This sort of thing can- 
not go on, and the inevitable happens in the fundamental breakdown of 
the animal, manifested, by one or more of the particular conditions 
peculiar to dairy cattle. 


I assure you, that even on the best of country where supplementary . 
feeding has not been necessary, the feeding of minerals must be practised 
if the maximum efficiency is to be obtained. 


_ The most important function of the dairy cow is that of reproduc- 
tion, and if a cow fails in this obligation, she no longer becomes profit- 
able, and must be culled. 


Undoubtedly, a great economical loss is represented by the large 
number of dairy cows affected with temporary or permanent sterility. 
Remember my remarks pointing out the difference between the repro- 
ductive obligations of the undomesticated cow and those of our modern 
dairy cow, and you must realise that some particular attention is neces- 
Sary if the unnatural demands of reproduction are to be fulfilled. 


__ Undoubtedly many of the problems of sterility are directly associated 
With malnutrition, and the more readily the problem of malnutrition 
and its relation to regular reproduction is appreciated, the more success- 
fully are farmers likely to combat sterility. 


My final reference is to dry stock—remember that although the 
dry cow is not producing any milk, she is providing or attempting to 
Provide sufficient nutrition to an embryo calf in the final stages of its 
uterine life, and considerable demands are therefore made on the 
maternal reserves. ; 
the; I ask, therefore, that the dry cows receive the attention that is 
ft eir due, when the problem of malnutrition is receiving the considera- 
10n that ig essential for the successful practise of dairy farming. 


er Ser ae 


OFF FLAVOURS OF MILK AND CREAM. 


E, B. RICH, Dairy. Research Laboratory. 

‘T HB flavour of milk and cream may be influenced by any pathological 
or abnormal physiological condition of the animal itself. — 
Mammitis Milk. 
et Disturbances of the udder causing inflammation, referred to as 

Imitis or garget, usually give a salty taste to the milk. The causative. 


a : 
see ca often prevent the normal souring of the cream separated from 
mise milk, and it acquires a disagreeable flavour. Mammitis milk is 


renter estable for cheese-making, owing to its slow coagulation with 


Colostrum Milk. 


the. oe aN milk from cows for the first week after parturition, known as 
Classe bps has a bitter taste and a strong odour, and is sometimes 
the desi Y graders as unclean, the term meaning that it does not possess 
é aoe ole taste of normal, cleanly produced milk. The cream from 
ia Seesetum also has a sickly, albuminous flavour, and the blending 
ith other cream results in the whole delivery being graded lower 
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than choice quality by the factory. Colostrum is also quite unfit for 
human consumption or for cheese-making purposes. The protein lacto-~ 
globulin, which is present to the extent of only 0.3 per cent. in normal 
milk, varies in the colostrum from 16.0 per cent. immediately after 
calving, to 3.0 per cent. seventy-two hours later, and only reaches the 
usual amount in the milk after about seven days. It is because of the 
clotting of this protein upon heating that colostrum milk cannot be 
boiled. The function of the colostrum is of the utmost importance for 
the welfare of the calf during the first days of its existence, acting as 
a protection against certain bacterial invasions which might otherwise 
prove fatal. 
Effect of Period of Lactation. 

Milk from cows late in the lactation period possesses a bitter or 
salty taste, which is due to the effect of the salt content of the milk not. 
being masked by the relatively low percentage of milk sugar at this stage. 
Similarly, owing to a drop in the sugar content, and a rise in the salt 
ratio, milk produced during a prolonged period of drought may be salty 


in taste. 
Rancid Milk. 

7 Certain animals habitually yield milk which turns rancid. As the 
principle causing the rancidty attacks the fat of any other milk with 
which that from affected cows is mixed, it is sometimes found necessary 
in countries where milk is produced for critical local markets, to remove 
such animals from the herd. Pasteurisation arrests the active principle, 
but this is hardly practicable or economical under the ordinary circum- 
stances in which milk is handled. 


Absorbed Flavours of Milk and Cream. 
Milk fat, in common with other fats, but to a more marked extent, 
will readily absorb odours from its surroundings. Among the various 
sources of these flavours, the following are the more common. 


Disinfectant Flavours. 

Chemical odours, chief amongst which are the flavours derived from 
the use of strongly. smelling carbolic disinfectants, about the dairy or 
for cleaning the animals’ udders often taint the cream supply. Where 
a disinfectant is required for cleaning utensils or washing the udders, 
the chlorine compounds, such as bleaching powder, are more serviceable, 
for in addition to possessing a strong germicidal action, they will not 
leave any taint if made up in the proper strength. A dilute solution of 
condy’s fluid is another useful and popular disinfectant for cleaning 
cows’ udders before milking. 


Other Common Absorbed Taints. 

Fume or gasoline flavours in milk and cream arise frequently from 
the exhaust of a separator engine blowing back into the separator room. 
Odours of kerosene, petrol, paint, or the smoke from the fire under the 
dairy boiler, are sometimes encountered. 


Musty or mouldy flavours, caused through storing cream in ill-venti- 
lated, damp cellars, were of common occurrence some years ago, but are 
practically unknown nowadays. 

The storage of cream, butter, or other milk products near fish, 
bacon, or any other odiferous foods in the home ice chest, frequently 
leads to spoilage by the absorption of the odour from the surroundings. 
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Tobacco Fertilizer Trials. 


~  Subjoined is a report on tobacco fertilizer trials conducted in North 
Queensland during the 1934-85 scason by Mr. W. J. Cartmill, B.Sc., Bureau of 
Tropical Agriculture, Department of Agriculture and Stock. 


FOLLOWING on the work initiated during the 1933-34 season in the 
Mareeba district of conducting a series of fertilizer trials laid out 
on modern plans which permit of a statistical analysis of the results the 
scope of the work was extended, and a number of trials was conducted 
in the principal tobacco districts of the State. An effort was made to 
establish trials on all the principal soil types in each district. These 
districts comprised the Cairns hinterland (Mareeba and Dimbulah), 
Woodstock, Charters Towers, Bowen, Mackay, and Miriam Vale. Owing 
to the droughty conditions which prevailed in the Woodstock and 
Bowen districts until late in the season, and -the lengthy intervals 
of hot weather between the subsequent falls of rain, it was found 
impracticable to establish the trial satisfactorily in these two districts. 

‘In the other northern districts dry conditions obtained for a time 
in the early part of the season, but with the advent of more favour- 
able conditions later the trials were established satisfactorily. . 


Practically all the tobacco grown in this State is of the bright — 
flue-cured variety such as is most easily produced on infertile sandy 
Soils. Consequently the soils of the tobacco districts do not show a wide 
Variation in type. They are mostly infertile sands of various textures 
and colours, and are mostly granitic in origin. The average depth of 
the top soil is about 10 inches; the subsoil in some cases is of considerable 
depth, while in others decomposed rock is struck at fairly shallow depth. 

here alluvial sands occur they are in favour; as a rule they are 
medium to dark grey, fine-textured sands of good depth. 


_ In the series of trials conducted during the past season concentra- 
tion Was made on phosphate trials. Most of our tobacco soils are very 
deficient in, in fact almost devoid of this plant food. As was indicated 
Mm the first series of trials (1933-34 season) on these soils, a very pro- 
hounced response is given to applications of phosphate, while practically 
0 growth is made, other things being equal, when no phosphate is 
applied. ; 
tl In planning trials of this nature one has to keep in mind that, in 

le case of tobacco, a balance between quantity and quality is the aim. 
An nates exert a pronounced influence on both, but the minimum 
Roane required to produce optimum growth may not be that required 
mi pau quality. So that whereas no significant differences in yield 
Be vue obtained with applications of different quantities of, say, super- 
woah ate, the differences in the quality of the resultant leaf might be 
diecaeeaase These expectations have been borne out in the results of 

rials. ; 
n . 
of ] a trials were laid out on a uniform plan of a5 x 5 Latin square 
ae fe “acre plots, making the total area of each trial 4 acre. The 
but dj feeugns contained equal quantities of nitrogen and of potash, 
_ “tlerent quantities of phosphate, and were as follows :— 


Thi Nitrogen. 
nites NS was applied to all plots at the rate of 30 Ib. per acre of 
sen, of which one-half was derived from dried blood at the rate 
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of 120 lb. per aere, and one-half from nitrate of soda at the rate of 
97-5 lb. per acre. 
Potash. 
This was applied to all plots at the rate of 30 Ib. per acre of K,O 
derived from 62-5 lb. per acre of sulphate of potash. 


Phosphate. 
Treatment No. 1—1P—25 Ib. per acre of P,O, derived from 125 lb. 
per acre of superphosphate. 


Treatment No. 2.—2P—50 lb. per acre of P,O, derived from 250 lb. 
per acre of superphosphate. 


Treatment No. 3.—3P—15 lb. per acre of PO, derived from 375 Ib. 
per acre of superphosphate. 


Treatment No. 4—4P—100 lb. per acre of PO, derived from 500 lb. 
per acre of superphosphate. 


Treatment No. 5.—5P—125 lb. per acre of P.O, derived from 625 lb. 
per acre of superphosphate. , 


The quantities of nitrogen and potash used were considered to be 
liberal but not excessive amounts as judged by experience of the 
requirements of most of our tobacco soils. The phosphoric acid was 
supplied as superphosphate, which is considered to be the most suitable 
form of phosphate to use for tobacco in these soils. It is hoped, never- 
theless, to conduct a series of trials at a later date to determine the 
relative merits of phosphate applied in different forms. 


The quantity of nitrogen used was determined on after a considera- 
tion of several factors, and it was finally considered that the quantity 
used would be likely to give the most satisfactory balance between yield 
and quality on most of the plots, the soils in nearly all cases being 


infertile sands: It is conceivable that, by using a-smaller quantity of 


nitrogen, the proportion of bright leaf from the plots treated with the 
lower quantities of phosphate would have been increased, but the average 
yields probably would have been lowered, though the same relative 
differences in yield would most likely have persisted. Experience of 
the crops produced on the sandy soils as occur in most of our tobacco- 
producing districts shows that as a rule with small applications of 
nitrogen such as are added to the soil with moderate applications of the 
proprietary mixtures that are mostly used the resultant yield is not 
high, and the leaf, though bright, is usually small in size and often 
lacks body and texture, and, all things considered, returns but a meagre 
profit to the grower. The tendency now is to aim at producing a higher 
yield of good quality bright mahogany leaf and, consequently, less of 
the thin-bodied yellow (lemon-coloured) leaf. As well as a change in 
cultural operations, greater quantities of fertilizer are being used, and 
the practice seems to be a profitable one. 


The quantities of the various fertilizers required for a plot were 
weighed and mixed together a short time prior to their application in 
the field. To ensure a uniform application the quantity required for 
each row was measured out in cylindrical vessels. Before applying the 
fertilizer the soil was partly ridged up. ‘The fertilizer was then 
distributed by hand in a broad strip along the middle of the ridges and 
subsequently covered by and mixed with the soil by further ridging. 
The planting out was done by hand. The usual cultural practices as 
are ordinarily adopted by the grower were used during the growth of 

the crop. z 
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The season just past is one that will go on record as being extremely 
dry in all the northern districts. Though the total rainfall for the 
season in the various districts is seemingly sufficient for ‘the require- 
ments of the crop it did not come at times when it would have been of 
most benefit, nor did it always fall in advantageous amounts. Trans- 
planting operations were considerably handicapped by the absence of 
rain in the early part of the season. At that time, too, a moderate 
precipitation would usually be followed by a relatively lengthy period 
of hot, dry weather, which adversely affected the growth of the plants. 
In most districts the latter part of the season showed an improvement 
in conditions, but in one or two areas unfavourable conditions were 
maintained. In these areas the leaf either broke down physiologically 
or could not be cured to even a fair degree of quality. 


In laying out trials on the modern plot arrangements and in all sub- 
Sequent operations the greatest care has to be taken to ensure that 
reliance can be placed on the results obtained. It is essential to aim 
at getting significant differences between treatments; and these are not - 
easily obtained when the experimental error is relatively large. In 
trials such as of phosphate or of potash: a difference in fertilizer 
treatment may not cause any significant difference in yield, though 
the effect on quality may be marked. In such cases a statistical analysis 
_ Of the quality of the leaf from the various plots would be desirable, but 
under the present arrangement of conducting these trials such detailed 
Work is not practicable. 


Causes that are difficult to control tend to increase the experimental 
error and.so lessen the chances of obtaining significant differences. Chief 
amongst these are the depredations of insect pests and diseases which 
Impair the growth and sometimes upset an even stand of plants. ‘The 
weather plays a dominant part in determining yield and quality of leaf, 
and consequently the precision of an experiment is largely influenced 
hy it. In this series of trials the stem borer was the greatest menace. 
Tn the northern districts, particularly, this pest was very severe, scarcely 
a plant escaping infestation. Its depredations were rendered doubly 
Severe hy being coupled with dry and hot weather conditions for a 
comparatively long period during the early stages of growth of the 
Plants, so that they had little chance of making headway against the 
Yavages of the pest. It was considered inadvisable at such times to 
use the practice frequently adopted of cutting back the plant and - 
allowing a sucker to develop, for under the arid conditions prevailing 
there was a danger of bringing about the total destruction of the plant. 

OWever, with the advent of more favourable weather conditions later 

© plants made good development. Nevertheless, the delay in growth 
occasioned by this pest must reasonably be considered to have an adverse 
“tect upon the yield and quality of the resultant crops. 


th One can understand, then, that hecause of pests and diseases and 
z . vagaries of the weather the tobacco experimentalist receives many 
Ee nels and that quite a few experiments are spoilt despite all care 
nae jputention, Deductions are drawn only from the most reliable 
inane and to be sure of these it is necessary to conduct a fairly large 
eG mber of trials and to give each one proper care and attention. The 
operation of farmers is essential, and the public spirit of those farmers 
se ave co-operated with this Department in this experimental work 
much appreciated. | 
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In selecting sites for these plots we aimed at choosing only land that 
had been cropped with tobacco and that had been allowed to lie fallow 
or that had not been treated with fertilizers for a year or two previous 
to the trials, as, for obvious reasons, such land would be in the best 
state for experimental work. However, most of our tobacco areas have 
been developed only in recent years, and some farmers have only recently 
attained a cleared area in excess of their annual requirements, so that 
the sites sought after could not in all cases be obtained. As the soils 
are mostly infertile sands, virgin areas were considered the best 
alternatives. 


That the proper use of fertilizers is essential to produce tobacco of 
good quality is fundamental; and the best and most reliable way of 
determining the requirements of any particular soil is by conducting 
a series of experiments based on sound scientific principles, so that the 
degree of accuracy of the experiment can be estimated. At times it is 
found that the experimental error is too large to enable conclusions to 
be drawn from the results of the experiment. In such cases the causes 
are usually outside the control of the operator. A percentage of the 
experiments can be expected always to yield inconclusive results, and 
to make up for these there is a need to increase the numbr of plots. 
If only one plot is established on each soil type it is to be expected 
that the information sought after concerning a type will sometimes not 
be obtained in the particular series of trials. It is also desirable to 
confirm results by duplicating plots. At least the experiment on each 
soil type should be duplicated, haying the plots on locations not in 
close proximity. Then, too, only a small number of problems can be 
dealt with in one series of trials. A further increase in the number of 
trials would enable a larger number of problems to be dealt with and, ” 
consequently, final conclusions to be arrived at earlier. However, as 
the trials are managed at present, it would be impracticable to give an- 
increased number of plots the attention they would require. Extra’ 
labour would have to be made available—labour that we could rely upon 
obtaining whenever it was required. What suggests itself as likely to ~ 
be the most satisfactory arrangement would be to enlist the co-operation 
of tobacco associations and farmers, and obtain the necessary labour 
from the farmers themselves, preferably from the farms on which experi- 
ments are being conducted. Some basis of remuneration for the little 
extra care and attention it would be required to give to the plots could 
be decided upon. With some such scheme in operation we could hope 
to achieve more in a shorter time than what is likely under the present 
working arrangements, 


The conducting of a series of green manurial trials in conjunction 
with these fertilizer trials is a matter which should be kept in mind. 
Most farmers appreciate the importance of green manures and grow 
some crop for this purpose. However, it would be an advantage if the 
relative merits of various crops were determined by experiments. 


It is considered important that a number of laboratory investiga- 
tions relative to these trials should be carried out also. Such investiga- 
tions would probably be of considerable assistance in the interpretation 
of the results of field observations. Data relating to the hydrogen-ion 
concentration of the soils, their varying nitrate content, the carbon- 
nitrogen ratios, and moisture determinations should yield useful 
information. : 
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_ Discussion and Interpretation of Results. 

An examination of the results of the trials indicates that the higher 
applications of superphosphate have significantly increased the yield 
over that of the lower applications in several cases. The tendency is 
for the red and brown soils to show an increase in yield for applications 
of up to 75 lb. P.O; (375 lb. superphosphate) per acre; beyond 75 lb. 
increases in yield are shown in some cases, but they are not significant. 


The grey and light-coloured sands are not uniform in their 
behaviour. In some cases there is an increase in yield up to 75 lb. P.O; 
per acre; while in others there is no further inerease beyond 50 Ib. P.O; 
per acre. 52h, 

The yields from the plots are in most cases fairly high. There is 
no doubt that the so-called dry season contributed somewhat to this 
result. 


The quality of the leaf generally was good; nearly all of it could 
be classified amongst the various grades of bright mahogany. However, 
the superior quality of the leaf from the higher applications of super- 
phosphate compared with that of the lower applications was a feature 
of the trials. Leaf from No. 1 treatment (25 lb. P,0,) invariably 
contained a smaller percentage of bright leaf than leaf from the other 
treatments, and was inferior in general qualities. Leaf from No. 2 
treatment (50 lb. P,O;) showed an improvement on the former, but in 
most cases it was evident that a still further improvement was shown, 
in colour particularly, by the leaf from treatments 3, 4, and 5, repre- 
Senting 75 lb., 100 lb., and 125 Ib., respectively, of P,O; per acre. 

etween these there was not always a marked difference discernible by 
an examination of the bulks, but in some cases where the leaf was graded 
in detail it was found that treatments 4 and 5 each contained a higher 
Percentage than treatment 3 of the higher-grade leaf. It was noticed 
that this further improvement was manifested particularly by leaf 
grown on red soil. : 


Yield and quality, therefore, show a similar correlation in respect 
of the amount of phosphoric acid supplied. Quality improves with 
Meredsing yield, so that when phosphoric acid is made the limiting 
factor the plant must have a supply of this sufficient to enable it to reach 
maximum development before the best qualities of the leaf are exhibited. 
per egey it is noticed that a further improvement in quality is effected 
th en the amount of phosphoric acid supplied is somewhat in excess of 

at required for maximum growth. j 


Assuming that sufficient potash is supplied for the normal require- 
ae of the plant and that greater quantities do not materially affect 
: 1e quality of the leaf, the indications of these trials are that, with 
utrogen supplied at the rate of 30 lb. per acre in a mixture of equal 
aN, nitrogen for nitrogen, of s. nitrate and blood, the minimum 
bei Phosphoric acid for best results varies a little with the soil type, 
i ae less for most of the grey and light-coloured sands than for the 
of at however, in most cases 75 Ib. P,O, seems to be a fair average 
hi hi minimum requirements, but a larger quantity, especially on the — 
aa Y-coloured soils, is beneficial. It can be stated, therefore, that 
be ertilizer supplying at least 80 lb. per acre of phosphorie acid should 
Henn te while in the case of the red soils up to 90 Ib. might be found 
ace Aaence: Considering the fertilizer 4-12-6, which is the Depart. 
ant a. formula, it would appear that a good balance between yield 

1 quality should be obtained on the light, infertile, sandy soils if 
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this is used at the rate of 700 to 750 Ib. per acre. On the same basis 
a fertilizer of the 3-8-3 formula would require to be used, at the rate 
of 1,000 lb. per acre. These applications are higher than most farmers 
have been using in the past. y 


Of course it is not possible to deduce from one series of experiments 
what fertilizers are most likely to give the best results. The experi- 
ments must be carried on over a period of years. Nevertheless, useful 
indications are often given from which recommendations can be made. 
Eventually one should be able to advise on the most economical manage- 
ment of the various soils. 


In cases where it was found to be practicable the leaf from each of 
the five treatments was graded in detail. Information on the prices 
received for the various grades will be obtained later, and from these 
prices some indication of the economic values of the different fertilizer 
treatments can probably be deduced. 


RAINFALL RecorpD oF MAREEBA DISTRICT. 


ee eee eee 


- * From 10 to 12 inches fall over a period of four days from February 27th— 
March 2nd. : . i 


Rarratt Mackay AND MrrtAmM VALE DIsTRICTS. 


1934-35. 


‘ 


N ovember 
December 


Though affected a little early in growth by stem borers the plants 
subsequently made good, even growth on all plots. The leaf cured 
well, was, in general, of good size, body, texture, and colour. The leaf 
_ was graded, but details of prices received are not yet to hand. 
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TOBACCO EXPERIMENTAL PLOTS. 


BOUNDY BROS., DIMBULAH. 
Variety —Cash. 
Planted.—December. 
Harvested.—May-June. 
Soil._Light pink, gravelly sand. 
Subsoil—lLight red, sandy. : 
Yretps :—Lb, of cured leaf per 1/50-acre plots. 


= ANALYSIS OF VARIANCE. 


Due to. Degrees of Sum of Mean 


— loge 
peers erie 5 - Freedom. Squares. Square. (Mean Square). 
(2) ee t A 4 10-73 
rrolumns 4 18:37 ¥, z 
nee ments 4 72-80 18-200 1:4507 
TS... 12 45:38 3-782 “6651 
slotal gee od 38 24 147:28 


Standard error (5 plots) = +/3,782 x 5 
= 43 
== 4:2 % of mean yield. 


nee Summary or YIELDS. | 


eee 1P 2P 4P BP 
Yiel 
ber Cur leaf), Ib por} 891 947 1,091 | 1,103 
Cured}, ; 
af, sOc0 . 
mean yield percentage 87-3 92-8 106-9 108-1 
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Discussion, 

The yields from plots with applications of superphosphate of 875 lb. 
per acre (treatment 3) or greater are significantly greater than those 
from plots with lower applications. Applications greater than 375 lb. 
superphosphate per acre have caused no further significant increases. 


SHAW AND O’BRIEN, DIMBULAH. 


Variety.—Hickory Pryor. 
Planted.—F ourth week in January. 
Harvested.—June-July. 
Soil—Pink, sandy. 
Subsoil.—Light red, sandy. 


The quality of the leaf from this plot was spoilt by adverse seasonal 
conditions. The rainfall over the section of country where this plot 
was located was sparse and not well distributed. Though the plants 
made good growth the leaf broke down physiologically before it was 
mature, and it could not be cured to a good degree of quality. 


Yiewps :—Lb. cured leaf per 1/50-acre plots, 


ANALYSIS OF VARIANCE, 


Due to. ry Degrees of Sum of Mean $ loge 
‘reedom. Squares. Square. (Mean Square). 
Rows . 4 6:67 Ag: 
Columns_ i a oa 4 19-12 es 
Treatments .. ae es 4 6-90 1-725 
2 37-95 3-162 


Errors .. 525 oe _ 1 


Total .. =A RY, 24 70°64 
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SUMMARY oF YIELDS. 


Treatments. 1P 2P 3P 4P 5P 


Yield (cured leaf), Ib. per} 1,022 1,047 1,099 1,063 1,078 - 
acre 
Cured leaf, percentage 96-2 98-6 103-5 - 100-1 101+5 
mean yield ; 
Discussion. 


The effect of treatment is not significant in this trial. 


GODFREY AND MAY, CHEWKO, MAREEBA. 
Variety —Cash. 
Planted.—20th November, 1934. 
Harvested —March-April-May. 
Soil_—Grey, sandy. 
Subsoil.—Y ellowish-grey, sandy. 


This trial was originally designed for a 5 x 5 Latin square. How- 
ever, the planting up of the block was not completed in one operation, 
and one range of plants was not satisfactorily established. Consequently 
1t has been treated as a 5 x 4 randomised block. 


Yirtps :—Lhb. cured leaf per 1/50-acre plot. 
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ANALYSIS OF VARIANCE. 


a ee en a a 


Due to. Degrees of Sum of Mean $ loge 
Freedom. Squares. Square. (Mean Square). 
Blocks 1:86 0-62 ‘Hh 
Treatments 39-25 9-813 11419 
Errors .. 30-16 2-513 0:4607 
Total 
Standard error (4 plots) = 1/2513 x 4 
= 3-2 
= 6-5 % mean yield. 
SumMARY OF YIELDS. 
Treatments. 1P AL 
Yield (cured leaf), lb. per | - 483 651 
acre 
Cured leaf, percentage 17:9 105-2 
mean yield : ‘ 
Disctiaeion! . 


The yield from plots receiving treatment No. 2 (250 lb. super- 
phosphate per acre) is significantly greater than the yield from those 
receiving the lower application of 125 lb. superphosphate per acre 
(treatment No. 1). Higher applications of superphosphate have made 
no further significant difference to the yield. 


F. RAYMENT, CHEWKO, MAREEBA. 

-Variety—Hickory Pryor. 

Planted.—First week in December. 

Harvested.—April-May-June. 

Soil_—Grey, sandy. 

Subsoil.—Brownish-yellow sand. 

The plants on nearly all of the plots made wood growth. The 
yields of some of the individual plots were unusually high. However, 
growth in patches was irregular, due partly to nematode infestation 


- and partly to adverse location, which, no doubt, have interfered witlt 
the effect of treatment. 


The quality of the leaf was good. Statistics of the various grades 
and prices received’are not yet to hand. 
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Yr1EeLDs :—Lb. cured leaf per 1/50-acre plot. 


ANALYSIS OF VARIANCE. 
eee a es ee ee ee 


Due to. Degrees of Sum of Mean 4 loge 
ee Freedom. Squares. Square. (Mean Square). 
oes 35 4 546-52 ee i 
Wyte 4 222-01 ce BD 
Peete 4 34-30 8-575 1:0744. 
Beeline 2st = 12 56-67 4-722 -7761 

Total 24 §59:50 
SUMMARY OF Yrewps. 
—__ Treatments. 1P 2P 3P 4P 5P 
Yield 
r : en leaf), Ib. per| 1,180 1,329 1,269 | — 1,330 1,329 
ured leaf 

Hiean yield percentage 91:7 103-2 - 98-6 103-3 103-3 

SS TE Pa SE ate a Se 
Discussion. 


applies? is a tendency towards increased yields from the higher 
effect of oa of superphosphate, but on the analysis of variance the 
5 per cat eae is not significant according to the ‘‘Z’’ test in the 
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DICKIE AND BOWER, PADDY’S GREEN, MAREEBA. 
Variety.—Cash. 

Planted.—January (second week). 
Harvested.—April-May-June. 

Soil—Red sandy. 

Subsoil—_Red_ sandy. 


For the first two months of growth the development of the plants 
on this trial was retarded by the dry conditions. Consequently, when 
the plants reached maturity the leaf was inclined to be thin in body. 
However, rain fell after two harvests had been made, and the remaining 
leaf improved considerably in body and texture. The resultant yields 

_ were higher than had been anticipated. The different applications of 
superphosphate have made no significant difference to the yields, though 
probably the dry conditions were not favourable for the manifestations 
of their full effects. The quality of the leaf was good. The leaf was 
graded in detail, treatments 4 and 5 showing: greater percentages of high 
grade leaf than "the other treatments. 


Yretps :—Lb. cured leaf per 1/50-acre plot. 


ANALYSIS OF VARIANCE, 


Mean t loge 
Square. (Mean Square). 
nena” 


capac em anne ae 


\ 
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SUMMARY OF YIELDS. 


Treatments. _ 


Yield (cured leaf), Ib. per 842 877 880 928 
acre 
Cured leaf, percentage 


mean yield 


94:6 98-5 98-9 104-3 


\ 


Discussion. 
The effect of treatment is not significant in this trial. 


: T. CRAIG, MIRIAM VALE, 
Variety—Cash. 


Planted.—29th and 30th November. 
Harvested.—February-March. 

Soil—White coarse sand. 

Subsoil—White coarse sand and partly decomposed granite. 


_ Wet conditions for seven or eight weeks after planting caused a 
rapid growth and early maturity. The colour and general qualities of 
e leaf were good, though the size was inclined to be small. 


* 


Yierps :—Lp, cured leaf per 1/50-acre plot. 
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ANALYSIS OF VARIANCE. 


129-334 


77-834 
19-882 
16-096 


243°146 


Standard error (5 plots) = 1/ 1-341 x 5 
2-6 
4-3% of mean yield. 


I tl 


, 


SumMARY OF YIELDS. 


Treatments. pease, 4P 5P 

Yield (curell leaf), Ib. per 631 636 589 
acre 

Cured leaf, percentage 105:1 105-9 98-1 


mean yield 


Discussion. | 


The yield from plots receiving 250 lb. superphosphate per acre 
(No. 2) is significantly greater than the yield from the plots receiving — 
the lower application of 125 lb. superphosphate per acre-(No. 1). > 


Higher applications of superphosphate have made no further 
significant difference to the yield. 


_B, ANDERSON, MIRIAM VALE. 

Variety —Cash. : 

Planted.—1st and 2nd December. 

Harvested.—February and March. 

Soil—White sand—coarse. 

Subsoil.—White coarse sand with decomposed granite. 

Rapid growth was brought on by wet conditions in December and 
January. The leaf had a tendency to mature early. The quality of the 


leaf was good, although in size it was not as large as can be expected by 
_ reason of a steadier growth of the plants. 
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YrELps :—Lhb. cured leaf per 1/50-acre plot. 


ANALYSIS OF VARIANCE. 


Tiesto || Squares. square. | (Mfeom Square). 
4 19-972 
4 18-892 
4 66-960 
12 34-476 
24 140-300 


Standard error (5 plots) = 4/2:873 x 5. 
3:8 
= 5:8% of mean yield. 


ll 


SL ee SUMMARY oF YIELDS. 


——___ Treatments, 1P 2P 

Yield | 

Gantt leaf), Ib. per] 557 587 
leaf, percentage 85:2 | 898 


“™ean yield 
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Discussion. 
There is a progressive increase in yields with increasing applications 
of superphosphate, but the difference in yields between consecutive 
treatments is not significant. However, the yields from treatments 4 


and 5 are significantly greater than the yields from treatments 1 and 2. 


R. J. AND C. A, ATHERTON, KOUMALA. 
Variety — Warne. 
Planted —27th and 28th December. 
Harvested.—March-April. 
Soil—lLight grey, fine textured sand. 
Subsoil—Light grey sand, with decomposed granite. 


Good even growth was made in all plots. The leaf was not graded, 
but was reported to be of good quality generally. = 


Yuiexps :—Lb. cured leaf per 1/50-acre plot. 


ANALYSIS OF VARIANCE. 


+ loge ~ 
(Mean Square). 


40:338 

15-330 ar 

68+226 17-056 
161:272 13-439 


285:166 
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SuMMARY OF YIELDS. 


Treatments. 5P 
Yield (cured leaf), Ib. per 1,065 1,161 1,318 1,218 1,166 
acre 4 
Cured — leaf, percentage 89-8 97-9 111-1 102-7 — (98:3 


mean yield 


Discussion. 

There is a tendency for the results to be in accordance with those 
found in other trials—viz., an increased yield with the higher applica- 
tions of superphosphate. Nevertheless, no deductions can be drawn as 
the effect of treatment is not significant. 


J, STOKER, CHEWKO, MAREEBA. 
‘ Potash Trial. 
The treatments used were as follows :— 


Treatment No, 1—1K.: 25 lb. per acre of sulphate of potash.— 
12 Ib. per aere of K,O. 


>, .Lreatment No. 2.—2K.: 50 Ib. per acre of sulphate of potash— 

24 Ib. per aere of K,0. ; 
Treatment No. 3.—8K.: 75 lb. per acre of sulphate of potash.— 

36 lb. per acre of K,0. | 


Treatment No. 4—4K.: 100 Ib. per acre of sulphate of potash.— 
48 Ib. per acre of K,0. : 


Treatment No. 5.—5K.: 125 lb. per acre of sulphate of potash.— 
60 lb. per acre of K,0. ; - 


Tn addition all plots received an application of nitrogen and phos- 
Phate as follows :-— 


Nitrogen equivalent to 30 Ib. per acre of nitrogen, half of which 
as derived from dried blood at the rate of 120 Ib. per acre, and half 
Tom nitrate of soda at the rate of 97-5 Ib. per acre. 


Phosphate equivalent to 80 lb. per acre of P,O, derived from 400 lb. 
acre of superphosphate. ae 


Variety—Cash. 

Planted.—21st January. 
Harvested.—May-June. 
Soil.—Reddish-brown loamy sand. 
Subsoil—Red sandy. 


of 6 on g00d even growth was obtained on all plots with the exception 
qualit. a large part of which suffered from nematode infestation. The 
discs y of all the leaf was good. No difference of any significance was. 
ate in the quality of the leaf from the different treatments on 
at aes of the bulks. It was intended to have the leaf graded in 
owing a Smoking tests made on samples of it, but, unfortunately, 
aba = oa misunderstanding, the leaf from the different treatments 
i secu t the grading process. | It is interesting to note that the 
Yields f applications of potash have had no different effects: upon the 
"om the various plots. This accords with the results of the 


Per 
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previous season’s trials. Though no marked difference between the. 
quality of the leaf from the different treatments was observed, it is 
possible that smoking tests on the leaf would have produced evidence of 
differences. F 

It is intended to conduct a series of trials with potash at a later date 
with the endeavour of determining the quantity required to bring out 
the best qualities of the leaf. 


Yretps :—Lb. cured leaf from 1/50-acre plot. 


Rows . 
Columns 
Treatments 
Errors .. 


Total _ 


SUMMARY OF YIELDS. 


Treatments. } 1K 2K 3K | 4K 5K 


Yield (cured leaf), Ib. per 1,208 1,157 1,181 1,234 1,151 
acre 

Cured leaf, percentage 101-9 97-6 99-6 104-0 97-0 
mean yield : : / 


— 
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Discussion. 


The different applications of potash have had no significant effect 
upon the yields. 


R. R. BROWN, BROUGHTON, CHARTERS TOWERS. 


This trial was designed to test the effects both of nitrogen and of 
phosphate applied in different quantities. # 


__ It was laid out as a 5 X 5 latin square. However, it was found 
impracticable to properly irrigate a number of rows on the outside of the 
end column, owing to the land not having the necessary fall, and the 
plants in this section did not develop. The column has been left out, and 
in the analysis the plot has been treated as a 5 X 4 randomised block, 
as greater precision in the comparisons is to be gained by so doing. The 
five treatments were as follows :— 


1L—NP.K. 
DieN 2 RAK 
3.—2N. PB. K. 
4.—2N. 2P. K. 
5.—2N. BP. K. 
Where— —_ 


N. = 15 Ib. of nitrogen per acre; of which half is derived from 
dried blood at the rate of 60 lb. per acre, and half from 
nitrate of soda at. the rate of 48.8 lb. per acre; 


2N. — Double the foregoing quantities; ; 
P, = 40 lb. P,O, per acre; derived from 200 ib. per acre of 
superphosphate ;) 
2P. — 80 lb. P,O, per acre; derived from 400 Ib. per acre of 
superphosphate ; , ' 
3P. — 120 Ib. P.O, per acre; derived from 600 Ib. per acre of . 
superphosphate ; 
K. = 30 lb. K,O per acre; derived from 62-5 lb. sulphate o 
- potash. 
Variety—Hickory Pryor. 
Planted.—15th and 16th January, 1935. 
Harvested—May-June-July. 


Soil—Grey, fine sandy loam. 


ates This crop was grown with irrigation. High temperatures and the 
an nee of rain for some time after planting were not conducive to rapid 
wth. Subsequently conditions improved and the resultant growth 


ane 800d. The leaf is being graded; details of grades are not yet avail- 


Mera crop received waterings on the 25th February and on the 29th 
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The rainfall recorded at Charters Towers was as follows :— 


Month (1935), 
January oes ae A. oo 
February © 
March .. 
April 
MERZ ee 2 ees 2 a 
CLUILG faeries « ae 70 oe 


Sy UULY esr ny 


Yreups :—Lb. cured leaf per 1/50-acre plot. 


1 July, 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 91 


ANALYSIS OF VARIANCE. 


a a 


Due to. Degrees of ' Sum of © Mean 4 loge 
Freedom. Squares. Square. (Mean, Square). 
Blocks ba a 0 3 134-31 
‘Treatments .. we ae 4 65-56 16-390 1:3983 
Errors .. 35 a oe 12 56-82 4-735 “7775 
Total .. 4) nee 19 256°69 


Standard error (4 plots) = 4/4735 x 4, 
= 4-4 
= 4:1% of mean yield. 


SUMMARY OF YIELDS. 


it 2, 3. 4, >, 
ni cee sie Se Nai) atl By ck SR eC CS, 
Treatments. NP N2P 2NP 2N2P 2N3P 
Yield (cured leaf), lb. per 1,278 1,383 1,215 1,346 1,480 
acre : 
Cured leaf, percentage 95-3 103-1 90-7 100-5 110-4 


mean yield 
a 


\ 


Discussion. 


There is a steady inerease in yield with increasing applications of 
superphosphate. The increases in yield due to consecutive increases in 
Phosphoric acid are not significant, but the treble dressing of super- 
Phosphate (treatment 5) has caused a significant increase in yield over 
the single dressing (treatment 3). 


There is no significant difference between the yields of the single 
and double dressings of nitrogen. 


« 


EXPIRED SUBSCRIPTIONS. 


A yery large number of subscriptions to the Journal expired in 
June, and haye not been renewed. A further large number expires 
With this, issue. ae 


Subscribers whose term has expired have been continued on our 
mailing list, and a yellow wrapper on this month’s Journal (July) 
is an indication that their subscriptions are now due. 


Address renewals without delay to the Under Secretary, Depart- 
ment of Agriculture and Stock, Brisbane. 
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FARMERS’ WOOL SGHEME. 
' [Continued from p, 584, June issuc.] 


[? is thought that the advantages to be derived by farmers fon fife 
use of this scheme are not generally known. There is no doubt that 
a substantial financial loss is sustained by those farmers who send small 
parcels of wool for sale through the ordinary channels. Bags, for 
instance, are not even auctioned but are disposed of by private treaty. 

In nearly all cases these oddments are purchased by dealers who class 

and interlot, eventually making a substantial profit vidas slant really 

be in the pockets of the producer. 


The Farmers’ Wool Scheme is for the assistance of such producers. 

No matter how small the lot it receives the same attention as larger 

tines, and eventually finds its way into a bulk line, thus meeting with 
the full competition such as is given by buyers to station lines. 


To give some idea of the service rendered it should only be neces- 
sary to quote the results of a recent sale in Brisbane. The offering 
was one of 50,000 bales, and the average price received for the whole 
of the offering was 14-9d. per Ib. In this sale the Department offered 
_ 107 bales of wool on account of farmers from all over the State. The 
average price received was 14-8d. 


This season the number of farmers directly interested in the scheme 
is 103, and should be more. To give some idea of how the wool is 
treated, it is necessary to point out that whereas a station clip would 
probably be classed into fourteen or fifteen lines the wool handled by 
the Department’ s scheme last season classed up into eighty-six lines, 
including merino, comeback, and crossbred. It may be thought some- 
times by an individual farmer that the charge for fresh packs is exces- 
sive. It must be borne in mind that in many cases bales are purposely 
made light so as to achieve a five-bale line, thus avoiding star lots. 
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USE OF LICKS FOR SHEEP. 
J. L, HODGE, Instructor in Sheep and Wool. 


[* is a fact to be regretted, but nevertheless a fact that a great 

portion of the grazing areas of Queensland and Australia are defici- - 
ent in phosphates. This fact being known and admitted, it is obvious 
that the deficiency should be made good with the well-being of the 
flocks at stake. The simplest way to supply this deficiency is in the form 
_ of a lick to which sheep should have free access during those periods 
of the year when it is likely to do most good. 


The scientific use of the different ingredients in a lick should be 
determined by the analysis of the pastures and waters to which the 
flocks have access. The amounts used should be strictly in accordance 
with the deficiencies found. For instance, if the water is saline the 
proportion of salt used in a lick would .be reduced, and in some eases 
the supply of salt should be reduced to a minimum. Conversely, where 
the entire absence of salt is shown the amount in the lick should be 
increased. 


Apart from salt the greatest necessity amongst our flocks is phos- 
phoric acid and lime. This may be supplied in a number of ingredients, 
such as nauru phosphate, sterilised bone meal and dicalcic phosphate 
being the principal ones. There is now on the market a preparation 
put up by the Queensland Meat Board called ‘‘Calphos.’’ This is a 
sterilised bone flour, rich in phosphoric acid and lime and containing 
some small amount of protein and fats. It is prepared from selected 
bones only. Now that we are assured that the supply is continuous ~ 
the preparation is to be highly commended. 


Sulphate of iron is advisable in a lick in small proportions. It is 
tonic in its effect. 

Epsom salts are invaluable as an ingredient and as it is compara- 
tively cheap when bought in quantity a great deal more use should be 
made of it during those seasons when its presence in the lick is likely to do 
most good. I refer to such periods as hard winter feeding or when the 
sheep are on scrub. 


During these periods, also, we have found the use of a good meal 
beneficial. Not only does it induce the flocks to take the lick more — 
freely, but a direct benefit is derived from the protein contents. 


The following lick is recommended, with the advice that proportions 
be changed to suit local conditions as the necessity arises :— 


Calphos (obtainable from the Queensland Meat 


Board) .. 40 parts 
Salt (Butcher’s quality) oe ee My .. 40 parts 
Sulphate of iron .. fs 2 rh oe peo ALIS 
Epsom salts na nee 4 ot % 6 parts 
Linseed meal (or some other good meal) me .. 12 parts 


The whole of this mixture may be bound with molasses, Although 
the feeding value of molasses is not high it is rather remarkable how 
fond sheep are of it. Its properties are chiefly appetising and laxative. 
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In the lick above given you have in the Calphos, phosphoric acid and 
lime an absolute necessity to the health and maturity of the sheep. 
Salt may be also regarded as a necessity, except in the case above stated 
where the water is sufficiently saline to dispense with its use. Sulphate 


or iron is a tonic, Epsom salts is a laxative, and the meal recommended 
IS a protein. : 


It is necessary that the grazier should know the properties of the 
various ingredients so that he may be able to intelligently vary the 
Proportions given to suit certain seasonal conditions. 


For instance, with salt, as already stated, the greater the proportion 


a Salt in the water the less of this ingredient would be prescribed in 
the lick. 


The proportion of the phosphoric acid bearing ingredients may 
always be used. Epsom salts would naturally be cut down in a flush 
Season or one in: which young herbage has made its appearance. 


The meal recommended should only~be used when it is economically 
Sound to do so, such as hard winter conditions or when the sheep are on 
Scrub. Some graziers contend that it is economically sound and beneficial 
to use a lick all the year round, apart from seasonal conditions. I think, 

OWever, that most benefit is to be derived where there is a shortage of 
ced and when sheep are on gerub. It should be the object of the grazier 
9 induce his sheep to take the lick as prescribed in a quantity varying 
Tom three to four ounces per head per week. 


To save waste it is necessary to provide a special lick trough. The 
type recommended consists of a V-shaped trough, with an opening at 
© bottom to allow the lick free access to a lick board, which is bevelled 
at the edges to prevent the lick falling to the ground. The trough 
should have a hinged top to protect the mixture from the weather. 
© use of open troughs is not to be encouraged. Apart from the fact 
that there is the loss from weather conditions, the sheep themselves foul 
© mixture to the detriment of those following. 


This advice against open troughs especially applies where blood meal 

i ‘sed as an ingredient in the lick. Should this mixture become wet 
sheep occurs a chemical reaction which is definitely dangerous to the 
th The effect of a good lick on the flocks is undoubted. Apart from 
van Seneral health of the flocks a lick as prescribed enables the sheep to 
: *e better use of pastures to which it is confined, It should always 
resign cmbered, too, that the health of a flock has a deal to do with the 
ms Stance of the animal to internal parasites. The extra return from 

ealthy sheep more than pays for the cost of the lick. 


wits Should the grazier prefer to have his lick mixed ready for use, this 
a ealy be arranged with the various business houses dealing in the 


ae tents. For a small extra charge the very excellent machinery. 
or the purpose is at the disposal of the grazier. 
To con 


tion, iclude, I should strongly advise graziers to give more atten- 
eee 18 Important branch of animal husbandry, with benefit to 
Selves financially and to the flocks of the State. 
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A Hot-Water System for the Farm. 


H. W. KERR.* 


section AA 
10U7R = — in ae a ae re 
_—lIllustrating the construetion of the heat-absorption coil and glass-covered box. 


ee ete ee ey eo ian ones oe ene oe 


PLATE 38 


ee eee 


“--------- Wile -----> 


‘THE average household needs 

much hot water for bathing 
and cleansing purposes, and this is 
particularly true on the farm. Yet 
the absence of conveniences for its 
provision at short notice generally 
means that it is not available as 
desired, and the farmer and his 
family must get along without it. 
For those who are prepared to 
expend a few pounds in the con- 
struction of a simple system in 
which operating costs are practic- 
ally nil a description of the so- 
called ‘‘Solar Heater’’ is here sup- 
plied. It has been developed in 
America, and has also been widely 
adopted around the mills and plan- 
tations in Hawaii. It seems to offer 
a practical means of supplying hot 
water for the farm. 


The system depends for its 
success on the ability of an exposed 
metal surface, when protected from 
the wind by a glass frame, to 
absorb heat from the sun’s rays. 
Tf the metal surface takes the form 
of a continuous coil of iron piping 
the heat thus absorbed may be 
transmitted to water circulating in 
the coil; and if the heated water 
can be removed to a storage vessel 
and replaced by cold the process 
may be continued so long as the 
sun is shining. 


The layout may best be de- 
scribed with reference to the 
accompanying diagrams (Plates 38 
and 39). In Plate 38 is shown the 
plan of the heating coil, together 
with a section AA’ through the 
box. The latter is 10 feet 6 inches 
by 8 feet internal dimensions, an 
is constructed of #-inch timber. 
The sides are 3 inches high, The 
bottom is lined with a sheet of 


——————— ? 
*Reprinted by courtesy of Dr. Kerr from the “Gane Growers’ Quarterly’ 


(Bureau of Sugar Experiment Stations). 
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galvanised iron. On this is clamped a coil constructed as shown from 
2-inch piping. The galvanised sheet and the piping should be painted 
dull black. The lid of the box consists of glazed window sashes, which 
prevent air currents from cooling off the pipes, yet allow free pene- 
tration of light. This box is set on the roof of a building or other 
suitable location at such an angle as to afford maximum exposure to 
the rays of the sun. In Queensland it will require a northern expo: 
sure, and should be tilted at an angle of 20 to 30° with the horizontal. 
In the far-northern areas the lower angle should be employed, while 
30° would be most suitable in Southern Queensland. 


TOP VIEW 


PLATE 39. ; 


., , Showing the construction of the hot water storage tank and the manner in which 
it is insulated. 


The free ends of the coil pipe are led to the water storage tank 
(Plate 39), which is placed either between the ceiling and the roof of 
he building or in a specially constructed chamber on the roof. Care 
Should be taken to provide a tank of ample proportions—one of 50 to 

gallons capacity is generally suitable. This should be placed in a 
Weeden box which will allow of a thick insulating layer of fine cork, 
sawdust, or fine, dry bagasse all around. This is a most important factor . 
n the retention of the water at a high temperature. A cold water supply 
Geis a high house tank or water main should be brought into the storage 
a ern, as shown, while the hot water connection for the household 
ci bply may be taken off from any convenient point near the top of the 
stonnu , & tee on the pipe from the top of the coil across to the 

rage tank will prove satisfactory. 


gece those who wish to alter the dimensions of the installation sug-— 
ike it may be taken as a useful guide that under normal conditions 
ates foot of surface area should be allowed for each gallon of water 
ant e ued to a temperature of 150° F. It may be of interest to point 
ali a. a that ‘some heat is absorbed by this system even on hazy or 
distr: ays. Naturally the solar heater would be best suited to those 

icts Which enjoy a high proportion of clear, sunny days, but its 
ould also be considerable in the high rainfall areas, 
during the winter season. ! 


Use ulnesgg sh 
Particularly 
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SOME TROPICAL FRUITS. 


No. 9—THE SUGAR APPLE. 
'S. E. STEPHENS, Northern Instructor in Fruit Culture. 


AMONGST tropical fruits this member of the order Anonacer is 

probably more widely distributed throughout tropical parts of the 
world than any other except, possibly, the mango. . In fact, so early was 
its distribution and so well did it adapt itself to the various countries 
to which it was introduced, that its actual native habitat cannot now be 
proved. It is thought, however, to have originated in tropical America. 


' Amongst the Anonas it was the earliest introduction into Queens- 
_ jand, and became well established and widely spread throughout the 
coastal districts in a very short time. In 1911 A. H. Benson, in his 
publication ‘‘ Fruits of Queensland,’’ stated it was the species commonly 
grown. Since that time it has, however, been superseded in Southern 
- Queensland by the Custard Apple (Anona cherimolia), which is a better 
commercial type of fruit and more suited to the sub-tropical conditions 
of the southern parts of the State. ‘ 


In North Queensland the Sugar Apple still holds pride of place, 
‘and by most Northerners its fruit is considered to be in a class above 
the Custard Apple so far as delicacy of flavour is concerned. 


The specific name applied to this fruit is Anona squamosa, which 
means ‘‘scaly anona,’’ and refers to the skin of the fruit being composed 
of numerous scales or plates separated by deep corrugations or inter- 
stices. When the fruit becomes quite ripe the individual scales are 
easily detached and will fall apart, thus making the ripe fruit difficult 
to handle. , aS oem 

The tree is a small one, growing to a maximum height of 15 to 20 
feet. It is extremely adaptable and grows over a wide range of condi- 
tions, but well-drained light soils and rather dry and hot conditions 
give the best results. In the Cardwell district of North Queensland, 
where the ideal conditions are most nearly approached, it is to be met 


. 
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with growing in the black sand along the foreshore and successfully 
competing with the indigenous vegetation. On both forest and scrub 
lands in outlying parts of that district it may be seen thriving im 
gardens cared for or abandoned, but it seems to be more at home in the 
black sand, where the seeds germinate where they fall and the plants 
grow in profusion and fruit regularly and heavily. The wetter condi- 
tions farther north, between the Tully River and Cairns, are not so 
favourable, generally speaking, and although the trees will grow and 
fruit they do not actually thrive in-the same way. 


The tree is a deciduous one, but its fruiting habit is different to 
that of most other deciduous trees in that it fruits on the current season’s 
growth as well as on the older wood. The flowers are produced singly 
and in clusters and are greenish-yellow in colour with thick outer petals 
about an inch in length. September to November is the usual flowering . 
period here. Only a small proportion of the flowers set, but. even so 
the trees are usually well laden with fruit. The crop commences to ripen 
during late January and usually continues to late April, but in some 
Seasons odd fruit may be picked from the trees up to June. When 
fully grown the fruit is from 2 to 4 inches in diameter, deeply corru- 
gated, with a dull, pale-green skin changing to yellowish-green as the 
fruit ripens. Maturity is gauged by the opening and lightening in 
colour of the interstices between the scales. When this occurs the fruit 
Should be picked and stored for two or three days, when it will be fit 
for consumption. 

__ The flesh is white, custard-like, sweet, and melting. Carpellary 

lyisions are pronounced and each one normally contains a seed, conse- 
{uently the seed in a fruit are usually numerous. ‘However, it has been 
Noted that some trees consistently bear fruit with less seed than others. 
Such points as flavour and productivity also vary in different trees, 
ence it follows that strict selection of propagating material is desirable 
iM Improvement in the general quality of the fruit is to be attained. 


Both to maintain vigour of the tree and quality of the fruit regular 
Pruning is recommended. In the early stages of growth this should be 
_ “lrected to forming the tree and will consist chiefly in heading back 

°t the main arms to produce shape and rigidity and develop lateral 
Stowth, Once having obtained the framework subsequent pruning is 
ey directed towards thinning out and shortening back to prevent 
a ercrowding and to maintain healthy growth. As the tree is naturally 
°re compact and upright in growth than the Custard Apple, pruning 


Pee not be so severe as is required to train that tree. The Sugar Apple 
- SALLY precocious and will commence to fruit at three to four years 


age. 


in a the pruning of Anonas there is an important point to be borne 
cases It is that pruning should not be commenced on a tree of this 
te aie until the sap is beginning t6 rise in the ‘spring and movement 
Fesul lceable in the buds. Neglect to observe this rule will frequently_ 
sult in the death of the tree. 


mee chief’ pest noted on Sugar Apples is the mealy bug. Its occur- 
times S mainly restricted to the fruits, the surfaces of which are some- 
sulphaty ectely covered with the insects. The usual spray of nicotine 
factorily and Soap applied with force will cope with this pest satis- 
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The green tree ant frequently establishes colonies in the trees, but 
these are easily destroyed with paris green. A method of application 
with which the writer has had excellent results is to make a strong 
mixture of paris green with water—about 1 lb. to the gallon. Dip small 
pieces of rag about 3 inches by 2 inches into the mixture, then push 
one piece into each nest with the aid of a stick. In about a fortnight’s. 
time the nest will disintegrate and the dead colony will be seen within it. 


In addition to the name Sugar Apple, this fruit is known as Anona 
and Sweet Sop in various parts of the world. In North Queensland it 
is frequently but quite erroneously called Custard Apple, this name 
having been reserved to its cogener, A. cherimolia. 


PACKING LETTUCE FOR MARKET. 
JAS. H. GREGORY, Instructor in Fruit Packing. 


JN a warm climate such as that of Queensland the populace in summer 

makes extensive used of salad foods, such as is provided by lettuce, 
to make their meals tempting and appetising. To walk through the 
markets and see the bags and heaps of lettuce displayed does not, how- 
ever, eucourage the thought that they are being given to the public in 
the best possible manner. A little care taken in packing would greatly 
improve their appearance and value to the public, and with this object. 
in view it is suggested that more up-to-date methods of packing should 
be adopted. The tropical fruit case, as used for bananas and pineapples,. 
is ideally suited for the purpose. 


Harvesting. 

The heads of lettuce should be carefully cut and not pulled as is. 
often done. The cutting should be done as far as possible during the 
early morning before the sun and heat have had time to make the lettuces. 
lose their crispness. The heads should be placed in heaps conveniently 
in the rows, or, if in large quantities, carted to a central shed to be 
packed. ; 


Packing. 
The lettuces should be sized for packing into sets of reasonably even 
size. They can be placed either in heaps ready for packing or, if more 


convenient, straight into the cases. When finished each case should: 
contain a number of fairly evenly sized specimens, 


The placing of the heads in the case is most important. The hearts. 
fig. 1. Smaller sizes can be packed diagonally by placing them two 
and one alternately. (Fig. 6.) The second layer is packed by placing 
of the case. Large lettuces are’ placed side by side as illustrated in 

-are placed downwards, the cut stalks pointing straight up to the top 
them upon the spaces of the first, in the same manner. 
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Fig, 1. Fig. 2. 
First layer, two across, 16 pack = Finished case, 16 pack. 
two layers of eight. 
In this pack the lettuces are pressed tightly together. This makes each - 
tow higher, so that two rows will bring them to the top. 


Fig. 3. Fig. 4. 


two across, 18 pack = Finished case, 18 pack, 
Tee layers of six, 4 i inte 


th set layer, 


Piare 40. 


Th th} a eee 

aes 8 pack the lettuces are placed in the case in firm but not in tight 
ape a little to one end of the case. The second layer is placed on the 
requii between each of the twos, allowing each row to fit down, thus 


ing three rows to bring them to the top of the case. 
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Fig. 5. 
First layer, two across, 24 pack = 
three layers of eight. 
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Fig. 6. 
First layer, two and one, 27 pack = 


three layers of nine. 


Pack firmly. 


The lettuces are placed in firmly and three layers packed to fill the case. 


Fig. 7. 

First layer, two and one, 32 pack = 
three layers (bottom layer 11, second 
‘layer 10, top layer 11). 

Pack firmly. | 


Fig. 8. 
First layer, two and one, 36 pack = 
three layers of twelve. 
Pack tightly. 


PuaTe 41. 
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The following is a table of counts that can be used :— 


Type of Pack. Number in | Number of | Total heads 


each layer. layers. in case. 
‘Two across 8 2 16 
Two across... Ri are es oe es 6 3 18 
Two across 8 3 24 
Two and one alternately .. ee ws Ha 9 3 27 
Two and one alternately (See Fig. 7)  ..  --| 11, 10,11 3 32 
Two and one alternately... ie “4 vers | See 41 2 3 36 


_ Smaller lettuce can be packed on the same system using different counts and 
being placed 3 across. 


As no lids are placed upon the boxes when sending to local market, 

the rows of lettuce can be brought above the top of the case to the 

_ extent of about half a layer without running any risk of damage to the 
contents if the boxes are handled carefully. 


0 


CITRUS NOTES. 
R. L. PREST, Instructor in Fruit Culture. 


iS the warmer districts, where the harvesting of navels and early 
varieties of citrus has been completed, pruning may now be com- 
Meneced, , 
_ With citrus, the pruning requirements of each tree are dictated by 
Various factors, including the tree itself, the soil, and cultural conditions. 


In the younger orchards, where well developed frameworks have 
een maintained, the pruning of the trees during their first years of 
Rote should be directed towards the removal of suckers and decadent 
canuattuiting shoots. Where pruning operations have been diligently 
ee out on young trees, they require very little pruning during 
est following years, although they should be gone through annually 
remove suckers and dead wood. ; 


of In many of our older but well-cared-for orchards there is a lack 
‘ vigorous healthy fruiting wood. This condition points to the necessity 
pli h periodical renewal of the fruiting wood, which can best be accom- 
ate ed by thinning out, and at the same time shortening back terminal 
es and twigs. The cuts should be made right back to strong new 
se a removing weak shoots and those that have borne fruit. The 
3 ning leaves space for the necessary subdivision, whilst the shortening — 
oa tends to force into growth dormant buds from behind, and at the 
aia ee stops the excessive growth of branches and renews supplies of 
Beane wood. Where crowding is evident, the removal of entire 
assist; es is at times desirable. The entry of plenty of light and air 
an 8 the growth from behind the outside ring of foliage of healthy 
CR shoots which make new fruiting wood. - Any excessive 
result, of suckers or water sprouts arising well inside the tree as a 
much p heavy pruning require to be cut away, or they will absorb 
of the vigour of the tree and crowd the centre. 
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In older trees, where vitality has been impaired, provision will 
require to be made for the renewal of old, crowded, and decadent limbs. 
In such instances pruning is of a much heavier nature, necessitating the 
removal of entire branches. Such branches should be cut right back to 
their source of origin, so that the sap will be readily diverted to the 
remaining limbs and encourage the formation of new fruiting wood. 
Under no circumstances whatever should stubbing be resorted to. In 
instances where it is necessary to replace the larger limbs, the work 
‘requires to be done gradually over two or more years in order to avoid 
excessive suckering, 


Lower branches of trees should not be allowed to touch the ground, 
as fruit borne on such branches is generally blemished and of poor 
quality. On the other hand, trees should not be pruned too high from 
the ground. The height to which they should be lifted varies according 
to circumstances, but in most instances knee-height will prove to be 

satisfactory. 


FRUIT MARKETING NOTES. 
JAS. H. GREGORY, Instructor in Fruit Packing. 


N CLWITHSTANDING the cold weather during the latter part of 

June, the general market prospects remained bright and prices for 
good fruit steady. From July onwards it will be necessary to watch 
closely apples and pears in cold storage. The writer examined some 
lines of Stanthorpe apples—Dunns, Granny Smith, and Delicious—in 
cold storage recently, and found them in a satisfactory condition. Large 
sizes should now be placed on the market in small, regular lots, It 
should be remembered that regularity of marketing is the only way to 
get the best a market can give. 


In previous notes it has been pointed out that in quieter periods of 


the year it is desirable to put the packing house in order and make 
handy home-made equipment in readiness for next season. 


Apples. 

Stanthorpe Granny Smiths brought from 8s. to 12s. per case, and 
Southern Jonathans (24 to 23-inch) from lls. to 12s. Queensland 
growers with Jonathans in cold storage should now consider placing 
them on the market. : 

Pears. 


Southern Packhams realised from 8s. to 11s., Josephines from 8s. 
to 13s., and Winter Coles from 7s. to 14s. 


Many Southern consignments are now marketed with the brand 
printed nicely on the ends of the boxes in colours instead of a pasted 
fancy label. This method appears to be quite satisfactory. 


Bananas. 
Cavendish have maintained the rise in prices, choice lines selling as 
follows :— 
Brisbane.—Sixes, from 6s. 3d. to 10s. 6d.; sevens, from 7s. 9d. to 


12s. 3d.; eights and nines from 7s. to 14s. per case; bunches, from 3d. 
to 7d. per dozen. 


} 
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__ Melbourne.—Sixes, from 13s. to 14s.; sevens, from 15s. to 16s. ; 
eighth and nines, from 17s. to 18s. per case. 


Sydney.—Sixes, from 12s. to 14s.; sevens, from 15s. to 16s.; eights 
and nines, from 17s. to 20s. per case. 


Lady’s Fingers were in good demand, up to 7d. per dozen being 
obtained : for. good fruit. 


Provided fruit affected by the cold weather is not marketed prices 
should be maintained on this basis for some months to come. 


Pineapples. 
Brisbane prices of Ripleys will possibly show a tendency to ease 


during the cold weather, buyers being afraid of black heart. Prices 
are from 3s. to 5s. per case, and 1s. to 3s. per dozen. 


Smooths realised from 4s. to 9s. per case in Brisbane, with a few 
Specials at 10s.; loose sold at from 2s. to 6s. per dozen. 


Tn Sydney the demand has’ been slow for the larger sizes, prices 
Yanging from 7s. to 138s. In Melbourne Smooths brought from 9s. to 
. per case. 


Care should be taken not to send green fruit. When prices are 
low fifteens, eighteens, and twenty-ones are the most popular sizes, while 
when high prices prevail the buyers favour eighteens, twenty-ones, and 
twenty-fours. bya 
Custard Apples. sant 

This fruit is inclined to be slow of sale, 2s. to 3s. per half-bushel 
Case being obtained. Mature fruit only should be marketed. 


Melbourne prices range from 5s. to 7s. Care in marketing only 
matured fruit should also be applied to consignments to Victoria. 
oe There is a fair demand in Sydney, with prices from 4s, to 5s. per 
e, 


Papaws. 


Brisbane prices range from 2s. to 4s. 6d. per bushel case for locals, 
oh; 6d. to 6s. 6d. per tropical case for Gunalda, and 7s. to 9s. for Yarwun. 
uring the winter months fruit should be left hang on the trees for a 

‘Nger period in order to permit colouring. 


. Sydney prices are from 8s. to 12s. per tropical case, and Melbourne 

Prices from 10s. to 14s. To maintain these prices only good fruit must 
© sent. Green fruit will soon reduce values. 

s if 


Other Tropical Fruits. 


oe It Seems a pity that fruits such as the Granadilla, Sour Sop, Five 
mo hers, and others are not placed on the Brisbane market.in larger and 
re regular quantities. ; fe, 
Oranges. 
ett ommon oranges are slow of sale at from 3s. to 6s. Navels are in 
Peregmand at from 6s. to 8s. for locals, with Gayndah fruit bringing 
of 8. to 10s. per case, and Benyenda from 8s. to 10s. Southern Navels 
800d packs sold at from 7s. to 8s. per case. 


In . 
from do uty Bases) Ness brought from 8s. to. 10s., and locals 
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Mandarins. 


Some splendid fruit has been marketed. Some districts suffered 
from mould early in June as a result of the wet weather. 


Brisbane prices for local Emperors ranged from 3s. to 6s. per bushel, 
for Gayndah Glens from 6s. to 1ls., with Benyenda to 12s. and others 
to 7s. per case. Small-sized fruit are hard of sale. Scarlets brought 
from 3s. to 6s., and Fewtrells from 3s. to 8s. 


Sydney prices for Benyenda Glens were from 10s. to 18s., and for 
other Queensland fruit 10s. to 12s. In Melbourne Emperors and Scarlets 
brought from 8s. to 10s., and Benyenda Glens from 12s. to 14s. per case. 


Lemons. 


Prices for locals are from 4s. 6d. to 7s. per case, with Gayndah 
realising 9s. to 12s. It is becoming more apparent day by day that 
only cured lemons can command top market prices. 


_ Grapefruit. 
There is still a good demand for good quality fruit, up to 9s. per 
case being obtained. In Melbourne there is good demand for choice 
Marsh type, which are realising up to 12s. per case. 


Passion Fruit. 


First quality fruit is in good demand in Brisbane, realising up to 
10s. per ease. 


Tomatoes. : 


In Brisbane green fruit realised from 1s. 6d. to 3s. 6d., and firm 
coloured lines from 2s. to 5s. per case. In Sydney Bowen fruit realised 
from 6s. to 8s., and Cleveland fruit from 4s. to 6s.; local New South 
Wales fruit brought from 6s. to 10s. No green tomatoes are wanted on 
the Sydney market. In Melbourne green tomatoes brought from 4s. 
to 6s., with ripe fruit higher. 


An inspection of the fruit arriving on the Cairns and Townsville 
markets supports the contention that tomatoes for those markets should 
be wrapped. : 


Wrapped lines opened up 200 per cent. better in quality and 
appearance. 


Strawberries. 

A better demand exists for good quality lines, 5s. to 9s. being realised 
for average quality, and 10s. to 14s. for choice fruit. On the Sydney 
market trays brought 2s. 6d. to 4s., and boxes from 9s. to 15s. per 
dozen. 

Attention is called to the necessity for branding the grower’s name 
and address on the boxes when marketing. This, coupled with a neat 


pack, is very helpful to the salesman, and saves many extra handlings, 
with consequent increased risk of damage. 


Publications. 


‘‘Apple Packing for Home and Export’’ will be available for 
distribution in July. : 
A lemon packing chart is in course of preparation. 
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PAPAIN. 
H. J. FREEMAN, Senior Instructor in Fruit Culture. 


F late several inquiries have been received requesting information on 
the method of obtaining papain from that well-known fruit, the 
Ppapaw. 


_ All varieties of papaws carry this enzyme, but perhaps the thicker- 
Skinned type would yield slightly the greater quantity. The following 
extract from ‘‘Tropical Planting and Gardening,’’ by H. F. MacMillan, 
a noted writer on tropical fruits, describes the method of preparation 
of this product :— ; 


_ ‘*Papain, a digestive enzyme valued in medicine and in the prepara- 
tion of chewing gums, &c., is obtained from the white, thin latex or 
Juice. The latter is extracted by making slight incisions with a bone 
knife or wooden splinter in the unripe fruit; the juice rapidly exudes 
rom the cuts, and is collected in a cup held beneath. It is then spread 
on glass to dry in the sun or, if the weather be wet, over a stove or in 
a hot-air chamber. Drying should be effected without delay, but should 
Not be too rapid, a temperature of about 100 deg. Fahr. being recom- 
mended. ‘The process should be completed in about twenty-four hours. 
When the material is crisp-dry it is reduced to a fine powder or made 
Ito a granular form like vermicelli. It is then of a greyish colour, 
and has an unpleasant odour. It should be packed in hermetically-sealed 
tins or bottles for export. About 5 to 8 oz. of dried papain may be 
Obtained per tree in a year, or an average of about 150 lb. per acre. The 
fruits may be tapped at intervals of two or three days, and are not 
Temoved from the tree until they cease to yield latex. Fair to good 
quality papain formerly fetched from 6s. to 10s. per Ib., but the demand 
18 limited and irregular. Papain, as already stated, is used in medicine, 
M invalids’ and children’s foods, in chewing gums, &¢. The property 
of papaw leaves in rendering meat tender is well known, and is commonly 
Made use of by native cooks, who wrap the leaves round fresh meat or 

ace a piece of green fruit in the water in which the meat is boiled. 

ne hundred and twenty-eight thousand four hundred and sixty-three 
Pounds of papian, valued at £44,956 were exported from Ceylon in 1929;7? 


TREES. 
I think that I shall never see 
A poem lovely as a tree. 
A tree whose hungry mouth is pressed 
Against the earth’s sweet-flowing breast; 
A tree that looks at God all day,. | 
And lifts her leafy arms to pray ; 
A tree that may in summer wear 
A nest of robing in her hair; 
Upon whose bosom snow has lain; 
Who intimately lives with rain. 
Poems are made by fools like ge, 


2 But only God can make a tree. 
—Joyce Kinmer. 
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‘THE month of June was ushered in with some good general rains 

which were of particular benefit to the Central and North-Western 
districts. The North and Central Coast also registered good falls, but 
the South Coast and Downs lands received only scattered showers. 


Unsettled weather prevailed until 12th June, when the Darling 
Downs participated in the general rain, receiving from 4 to 1 inch. 
The season has been very unsatisfactory for the successful establishment 
of winter fodder crops and grasses which need to be sown during early 
autumn for the provision of winter feed. Some well-worked fallow 
lands, sown early, have benefited by the June rains, but the area of such 
is not extensive. 

Wheat. 


Sufficient rain was received to germinate areas sown dry, but further 
falls are necessary in the near future, particularly in the Warwick 
district, where subsoil moisture is negligible. Drilling has proceeded 
rapidly wherever possible, and although somewhat late in the season, 
the general sowing is ahead of the previous year, when planting rains 
were delayed until 30th June. Prospects are bright in the Dalby 
district, where seasonal conditions have been more favourable, and some 
large individual areas of both wheat and canary grass are in evidence. 
Indications point to a large proportion of the crop being derived*from 
the Dalby and Pittsworth areas. The recent payment of 6d. per bushel 
on the 1935-36 crop brings the amount distributed to 3s. 6d. per bushel 
for Q1 wheat, which can be regarded as satisfactory. 


Organisation of the Potato Industry. 


A Federal Potato Advisory Committee has been formed, the first 
meeting of which was held in Sydney on 17th March last. Two Queens- 
land delegates attended the meeting, at which a resolution was carrie 
stressing the unsatisfactory position of the industry throughout 
Australia, and suggesting uniform State marketing and grading legisla- 
tion, The chief objects of the Federal Potato Advisory Council are to 
advise on all matters affecting the welfare of the potato industry, to 
prepare and distribute propaganda on the need for orderly marketing, 


to distribute information and statistics relating to crops and markets, 


and to secure the co-operation of all States in the regulation of market 
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supplies. The regulation of supplies to the principal markets is particu- 


. larly desirable, as at. present farmers derive little benefit from a prolific 


harvest. 


Victoria and Tasmania are the most important producing States 
and normally supply the deficiency throughout the Commonwealth. In 
Queensland the Lockyer Valley and Boonah districts are the chief sources 
of supply, with adjacent coastal areas and the Darling Downs also 
Producing good tonnages. Elsewhere production is mainly for house- 
hold and local supplies, although the area under crop is now increasing 
throughout the coastal farm lands. However, production has been 
considerably below average during the 1935-36 season, chiefly owing to 
unfavourable weather conditions and the increased activity of the potato 
tuber moth. 


Peanuts. 


The Peanut Pool Board reports increasing sales of the Virginia 
Bunch variety, so that farmers will be well advised to sow this type in 
Preference to the Red Spanish during the forthcoming season. Sales 
for 1935 exceeded the previous record selling year by 25 per cent. The 
Industry is now thoroughly established, Kingaroy peanuts being the 
hallmark of quality in the Southern markets. 


Need for Early Cultivation. 


Land intended for summer crops should now be receiving attention, 
4s thorough winter ploughing, combined with subsequent cultivation, is 
Invariably reflected in increased yields. This is particularly noticeable - 
with the maize crop, deep early ploughing and winter fallow being far — 
Superior to the more general practice of allowing the land to be under 
Old maize stalks prior to the spring ploughing. 


Sugar. 

._, Weather conditions throughout the cane areas were remarkably 
mild during the first half of the month, and beneficial rains were 
received in all areas. These were followed by cooler conditions, which 

ave checked growth, and should assure a rapid increase in sugar 
Content of the crop. To date no frost damage has been reported. 
i Those North Queensland mills which have already commenced 
eeing report a low sugar content for the crop due, doubtless to the 
shauance of favourable growing conditions; but the recent cool change 
ould effect a rapid improvement. 


_ Tobacco. 


“5 In spite of varied seasonal conditions Queensland’s tobacco crop — 
vee an average of better quality than has hitherto been produced, and 
© quantity of immature leaf now being marketed is limited. It is 


of Bonet oe 3,900 acres planted the yield will be in the vicinity 


sale Auction sales to date have been very successful, and at the June 
abov, the values received for better class leaf are at least 5 per cent. 
ini values ruling the previous season. No doubt exists that the 
tari hoe demand for local leaf has been brought about by the higher 
oper Now operating on imported leaf, thus causing more buyers to 
ane and, incidentally, creating keener competition. - 
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Cotton. 

The harvesting of the cotton crop has continued through the month 
under fairly favourable conditions except two short periods of showery 
weather. The average grade has therefore held up well. Killing frosts. 
occurred around mid-month, which will increase deliveries in the near 
future, as the top crop will now open rapidly. 


The ginnings to the 24th June are as follows:—Glenmore 7,018 
bales, Whinstanes 3,081 bales, total 10,099 bales. 


Tung Oil Production. 


-A recent publication from the Imperial Bureau of Soil Science, 
England, reviews the present position with respect to tung oil production, 
and suggests that the future of the industry is distinctly promising. 
The oil has become an indispensable raw material of the paint and 
varnish trade throughout the world, while the aviation and electrical 
engineering trades have all tended to promote a marked interest in 
establishing the tung oil tree in countries other than China, which for 
years held the monopoly of the tung oil trade. ; 


The oil possesses properties similar to those of linseed oil; it is 
considered, also, that the oil will always command a price at least £10 
per ton above that of linseed oil. An acre of suitable land is stated 
to be capable of producing up to 1,200 lb. of tung oil. The tree has been 
established successfully on a commercial basis in Florida and neigh- 
bouring States, and in 1934 29,000 acres had been planted to the crop. 
Test plantings have also been made in India, South Africa, Australia, 
and other parts of the British Empire. 


Many reports from these centres stress the significance of careful 
nursery management, and lack of attention to this would appear to be 
the cause: of many avoidable failures. Two species of tree are culti- 
vated—Aleurites montana, which appears to withstand heavier rain- 
fall and requires higher temperatures than Aleurites fordii, from which 
the true tung oil is derived. The latter is generally regarded as yielding 
the superior oil, and this species is generally favoured wherever the 
crop is propagated successfully. 


The search for alternative and profitable crops to supplement cane- 
growing, which is constantly engaging the attention of Queensland cane- 
erowers, suggests that the tung tree is worthy of closer attention. The 
fact that no definite provision has been made for the construction of 
factories to treat the mature nuts should not be lost sight of, though this 
difficulty could probably be overcome by the installation of the necessary 
auxiliary plant at the sugar mills. 


H.W.K., in the ‘Cane Growers’ Quarterly.’’ 
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Sugar Levies. 
(Abbreviated Notice.) 
1936 SEASON. 
Regulations under “The Primary Producers’ Organisation and 
Marketing Acts, 1926 to 1935,” have been approved, providing for levies on 


suppliers of cane to sugar-mills at the following rates for the season 1936 
(the figures for 1934 and 1935 are given for comparison purposes) :— 


b> bo Sh isd Sr 
sere tee asia ee 53 

= bo 3 2 ae cs) 
Ba BS oe be ae HA, He 
|2e | Re | ae | Ae | | | Sa) Se 
ne | £8 |8a | bo] = | o8 | 28 
Name of Mill. ee .| 38 #2 a8 g rat paste 
. in| SS Ng} = - vo = 
aei| 2a | eed] se] 3 | fe | ce 
ga0| 8A | BSe| $2) 2 | $a | 2% 

& 4 < a a a H 

: d. d. d. d d. d. d. 
Mossman Central 2 YY © Wige 24 23 23 
Hambledon .. 2 & t wii | ik 
Babinda Central R § $ 1} 14 1 
ulgrave Central .. ad 2 3 Be 1} 1} 1} 
South Johnstone Central .. 2 14 $ 23 24 24 
Goondi ; a i) RS $ 23 2 23 
ourilyan .. ou 2 1} an 2} 24 24 
Tully River Central a 1} en 24 24 24h 
Macknade ..  .. 2g 4 4 13 | 18 | 13 
ictoria Fa 4 $ 12 1g 13 
‘alamia 2 ye £ i 24 1} 1} 
Pioneer 3 A 1 1Z 1} 1} 
nkerman 3 } 1 1 1} 
Tnvicta “i 2 1 12 ie ik eee 
Proserpine Central FS 1 ap ' 1} 1} 1} 
Cattle Creek Central 3 $ t a 14 13 1} 
Plane Creck Central re dkase 3 3 .. 1} AZo eld, 
arian Central 2 4 4 4 2 24 24 
orth Eton Central zs Fa 4 4 o. 1} 1} 1} 
USERRA Ran une: on area bao 3 4 4 SE PESTS 2 
pececourse Central 3 4 | ¢ 13) 24 | Je 
arleigh ae ; i $ t lt 1} 1} 
Uunaba 3 + 4 aes 1+ 1} 
Peugera Bi 3 4 + 14 lz 1} 
airymead ., i t ce ht Wik | 
In Gin Central ea oy 3 d 4 aii 13 ii 2 
ilaquin ainda ieee ar 4 t ee ae 
sis Central aie ag: sya ntl? ising qe) See: ely tera 
Many borou h ¥ i oiled S 4 i 1} 1} 1} 
°unt Bauplo Central vA, al 2 4 ae 58 1} 1} 1} 
Seana a ay bees be a 1. + 2: 23 23 
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j Gee poll will be taken-in respect of the General Levy of $d. per ton 

adm} column) for the Queensland Cane Growers’ Council, or for the 

(es mstrative levies by District Executives or Mill Suppliers’ Committees 

Cond and third columns). ; | 

Wyo the fourth column, the levies on cane supplied to the Kalamia, Marian ~ 

Ein ie Pleystowe, and Moreton Central Mills will be used in defray- 
& the -costs of employing farmers’ representatives at those mills for 

urrent season. In the case of these levies, growers may petition for a 


x Po. 5 and th e oye o 3 
petition must be signed by at least 100 or 50 per cent. (which 
“ver shall be the less) of the cane suppliers to the four mills concerned. 
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In addition to the foregoing levies, the undermentioned Mill Suppliers’ 
Committees are empowered to make particular levies on growers within 
each of the following districts, at the following rates :— 


| 
Name of Mill. | Description of District upon Amount , 
Suppliers’ Com- the Growers wherein Levies of Levy 

mittee and Mill to| will be made and description of per ton Purposes of Levy. 

~ which Cane is Cane upon the Growers whereof of Cane 
Supplied. | Levies will be made. Supplied. 
| | ib ed: 

Isis Central | Pialba district within the bound- | 14 To be used for administrative pur- 
| aries of the parishes of Urangan, | poses by Pialba Branch of Isis 
| Yernon, and. Bingham, county | | Central Mill Suppliers’ Com- 

March | _ mittee. 

Isis Central | All cane consigned on the railway $ | To be used for administrative pur- 
| by * Government trucks from | poses by Booyal Branch of Isis 
| Booyal, Junien, and Marule | - Central Mill Suppliers’ Com- 

me eT Sidings’ ‘on the Dallarnil Railway. mittee, 

Isis Central .. | All cane loaded at Walligan Siding } | To defray ‘the costs of maintaining 
| | the cane owers’ derrick at 
|  Walligan Siding by the section of 

growers concerned. 

Mount Bauple | Mount Bauple aaa within the + | To be used for administrative pur- 
Central | boundaries of the parishes of | ~ | poses by Mount Bauple Branch 
A -Gundiah eet Gootehie, Curra, of Mount Bauple Mill Suppliers’ 

| and St. | Committee. 

Mount Bauple | Vern district within the boundaries t To be used for administrative pur- 
Central of the parishes of Gungaloon, ppees by Yerra-Mungar district. 

i ee Doongul, Woocoo, and nch of Mount ‘Bauple Mill 

; | Suppliers’ Committee. 
Maryborough  .. | Pie district within the bound- 3 | To be used for administrative pur- 
aries of the parishes of Vernon, | poses by Pialba District Branch 
Urangan, and Bingham, county | of Maryborough Mill Suppliers’ 

March. | Committee. 

Maryborough .. | Maryborough district within the 4 To be used for administrative pur- 
boundaries of the parishes of | Pern by Maryborough District. 
Tinana, Maryborough, Bidwell, | Branch of Maryborough Mill 

Elliott, Young, and Walliebum, | Suppliers’ Committee. 

. county March. | 
Millaquin .. | All cane delivered at Yandaran Py | To be used for administrative pur- 
Siding poses by Yandaran Branch of 
| “ayn Mill Suppliers’ Com- 
mittee. 

Racecourse Central | All cane hauled over Silent Grove 4 | To be used for Jocal defence pur- 

, . tramline | poses by Silent Grove Branch of 
the Racecourse Mill Suppliers’ 
| Committee. 

Racecourse Central | All cane hauled over Silent Grove 3 | To defray the costs of employing a 

tramline | farmers’ representative of the 
1 | section of growers concerned at™ 
| the Racecourse Mill for the 

| | | current season. 

Marian Central .. | All cane loaded at Dow’s Creek and i | To be used for insurance and weigh- 

Langdon Siding Pee maintenance by the Dow’s 
" and Langdon Branch of the 
| Mating Central Mill Suppliers’ 
| | Committee. 
} } 


Growers are given the opportunity of petitioning for a poll to decide 
whether or nét the above levies shall be made. The petition must be signed 
by at least 100 or 50 per cent. (whichever shall be the less) of the cane 
suppliers within any of the areas concerned. 


All petitions must reach the under Secretary, Department of Agriculture 
and Stock, Brisbane, not later than 10th July, 1936. 


allen of these Regulations appear in the Government Gazette 
of As 10th June, 1936, or may be obtained on application to the managers 
of the various sugar-mills in Queensland or to the undersigned— 


E. GRAHAM, Under Secretary, 


f ree - Department of Agriculture and Btook, 
Brisbane. 
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PLATE 42, 


How. F, J. §, Wisk, M.L.A., MINISTER FOR AGRICULTURE, WESTERN AUSTRALIA. 


A Mr, Wise, who is a Queenslander and a former officer of the Department of 
SNeulture and Stock, visited Queensland recently on a tour of investigation of 
®thods of dealing with problems of rural industry common to several States of 

at wre wmonwealth. While here he visited The Queensland Agricultural College, 

Which he was formerly a student and dux in his final year. 


Wag The Cairns Hinterland was included in Mr, Wise’s tour and a particular note 

at ie en of the methods of handling and receiving maize in bulk at the silos 

One erton and Tolga. Inquiry into the Queensland tobacco industry was also 
of the objects of the Ministerial tour. : 


in as T. Wise was accompanied by-Messrs. G, L. Sutton, Director of Agriculture 

both €stern Australia, and Maleolm J, L. Uren of Western Australian Press, 

Unhelig whom expressed themselves as tremendously impressed with ‘‘the almost 
tevable fertility of North Queensland.’’ 
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ee Answers to Correspondents Wee 


BOTANY. 
Replies selected from the outgoing mail of the Government Botanist, Mr. C. T. 
White, F.L.S. : ; 
Port Curtis District Plants Identified. 
L,G.D, (Rosedale)— 
1. Cyperus Iria, <A sedge. 
2. Persoonia virgata. One of the geebungs. i 
3. Centauria melitensis. Cockspur thistle or star thistle. A very common weed 
on the Darling Downs, and, generally, is a much more serious pest in 
Southern States than in Queensland. ; 
4, Huroschinus falcatus. 
5. Linociera ramifiora, 
6. Baeckea virgata. 
7 
8 


. Indigofera linifolia, ; 

. Amarantus interruptus. A common little amaranth for which we have not 
heard a local name. We are surprised to hear that neither stock nor 
poultry take to it for green feed. We have cooked and eaten it ourselves, 
and found it quite a good substitute for spinach. 

9. Pseudomorus Brunoniana. é 

10. Malvastrum tricuspidatum. A very common weed in Queensland for which 
we have heard no common name. It is usually called Sida retusa, which, 
of course, it is not, although it is closely allied to it. ae 

11. Olea paniculata. 

12. Hranthemum variable. Sometimes called love flower. 

13. Moschosma polystachyuwm. ; my 

14. Lespedeza cuneata. It is rather interesting to hear that horses eat this 
plant. It is very closely allied to L. sericea which has been boomed as a 
fodder, under the name of Korean Clover, although it seems rather, woody. 

15. Thesium australe, é Se rN 

16. Canthium, coprosmoides. 

17, Arytera divaricata (Nepheliwm divaricatum). 

18. Chilocarpus australis. © 

19. Digitaria marginata aff. : ah, 

20. Chloris ventricosa, t es b Gail 

21. Arundinella nepalensis, 5 LS Peae ips ass Meade ot 

22. Paspalum. distichwm. Water. couch. An excellent stock grassbut a terrible 
pest in cultivations, particularly in damp situations. MOR AY ct 

23. Danthonia sp.? There are only glumes left and it is rather difficult to -be 
sure without a complete spikelet. ed ee 


“4 Poisonous Plant. Red Natal Grass. A’Yam. 
Sap’? (Townsville) — ; : 

1. The red prune-like fruit is Ochrosia alliptica, -Thé tree is ‘very c¢ommon 
along the coast of North Queensland, ‘but we have not heard a local name. 
The ‘fruits are red and attractive but poisonous. |. - a 

2. The samples of grass represent red Natal grass, Rhynchelytrum repens. 
Introduced into Queensland many years ago, and now very widely. spread in 
the coastal parts of the State. In South Queensland it is very common as a 
weed on the fruit farms, and is used with some success, particularly! when 
mixed with better fodders, as a chop chop for cattle and working horses. 
It is of annual duration, and once introduced into the locality generally 
spreads naturally very rapidly. BF Ba aD 

3. The third specimen is a variety of Dioscorea bulbifera or yam."''The edible 
qualities of the aerial tubers produced vary very considerably. Tf the — 
tuber is cut and it turns brown rather quickly, it is generally, regarded as 
unfit for use, in fact rather dangerous. . -It,.is often .very,.easy to grow 
and has quite an ornamental foliage. Otaheite or Tahitian Potato is a 
name sometimes given to it. eA ee ki 
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Roma Specimens Identified. 
W.T.C,. (Roma) — ~ 


1, 


*. bo 


“1 


Tribulus terrestris. Caltrops, also known as cat head, goat head, bull head, 
&c¢., names loosely applied to a number of burr plants in Queensland.. It 
is very common. throughout the whole of. Western Queensland and is not 
known to cause any trouble here. 


. Boerhaavia diffusa. Tar vine, a very common weed in Queensland and 


generally regarded as quite good fodder for stock. 


. Euphorbia Drummondii. Caustic creeper. This plant is very common in 


many parts of Queensland and is widely spread through most of. the 
Australian States. We have very little trouble with it with ordinary 
paddock resting stock in Queensland, but occasionally severe losses among 
travelling stock are reported. In New South Wales a prussic acid yielding 
glucoside has been found in the plant, but tests in Queensland have 
always given negative results. The symptoms stated by experienced drovers 
are that the head and neck of the affected animals, principally sheep, swell 
up very considerably and if the swelling is pierced an aber coloured fluid 
exudes and the life of the animal may be saved. 


. Crotalaria dissitiflora. A species of rattle pod very common in Queensland. 


Although some species of rattlepods both in Australia and abroad have 
been proved definitely poisonous to stock, nothing particularly is known 
about the present species. It is exceedingly common throughout the 
Maranoa and Western Queensland generally and is not known to possess 
any poisonous properties. : 


. Trianthema ecrystallina, A plant allied to pig weed. It is very common and 


is generally regarded as quite a good fodder. * 


. Swainsona oroboides. This plant is allied to the Darling pea, but is not 


known to possess any poisonous properties. 


. Santalum lanceolatum. This is the true sandalwood, but only the bigger 


trees have a good scented heart wood. It is very different from ;the so- 
called sandalwood of the Maranoa district, and is more frequently known 
as plum wood or Damson. The leaves are generally regarded as being quite 
good fodder for stock. ; 


, Murgon District Grasses Identified. 
HS. (Silverleaf State School, via Byee)— 


1k. 


Echinochloa Walteri. A wild millet. This tall grass is usually found in 
swampy situations and is generally regarded as a good fodder, It is 
closely allied to such’well known cultivated crops as Japanese millet and _ 
white panicum. 


2. Arundinella nepalensis, sometimes called rush grass. It can hardly be 
5 > 


called a good fodder. : 


. Eulalia fulva. Brown top. It is closely allied to the blue grasses and is quite 


- a good fodder, 


. Fimbristylis sp. A sedge, not a true grass. 
. Tragus racémosus. Small burr grass. : 
. Brachiaria foliosa. Leafy panic grass. ‘This grass is fairly common in 


Southern Queensland and -is-usually regarded as quite a'good fodder for 
stock. ‘ 7 


. Tragus racemosus. Small burr grass. . die Nae 

. Eragrostis: cilianensis. Stink grass. «See reply to J.P.» (Longreach). ° 

. Eragrostis Brownii. A love grass. This grass has no particular properties, 
‘but is quite common in the average native mixed pasture. 

. Capellipedium parviflorum. Seented top. 


. Bothriochloa decipiens. Bitter or pitted blue grass. This is also known in 
- New South Wales as red leg. This grass is very common in some heavily 


grazed! pastures, springing up where the better grasses have been eaten 
out. As cattle seem to leave it untouched, it soon gets a hold in the 
pasture... .» 


. Sporobolus, elongatus, Rats tail grass. © 
. Stipa verticillata. Bamboo grass. In spite of its rather cany stems, this 


grass seéms to be eaten readily enough by stock. 


“Bragrostis parviflora, Weeping love grass. . 
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General Notes 


Staff Changes and Appointments. , 


Messrs. H. Lambert, R. J. Rollston, and F. C. Jorss» have been appointed 
Assistant Inspecting Cane Testers for the forthcoming sugar season, with head- 
quarters at Cairns, Mackay, and Maryborough, as from the 8th June, 1st July, 
and 1st July, respectively. 


Mr. Thomas Mee, Clerk of Petty Sessions, Nambour,. has been appointed 
Chairman of the Moreton Local Sugar Cane Prices Board in lieu of Mr. T. P. 
Shanahan, and also an Agent of the Central Sugar Cane Prices Board for the 
purposes of making inquiries in regard to sales and leases of assigned lands. 


The following have been appointed Honorary Rangers under the Animals and 
Birds Acts:— : 
Messrs..C. H. Griggs (Giru), E. R. Marshall (Yuruga), W. D. McCloskey 
(Giru), and T, G. Peebles (Toobanna); L. Opperman (Ormeau), H. B. 
White (Perey Island), and W. M. Featherstone and A. H. Stone 
(Katoomba, Toowoomba). peta 


Acting Sergeant T. Quinlan, Roma, has been appointed also an Inspector under 
the Brands Acts. : a, 

The Officer in Charge of Police at Stanthorpe has been appointed also an Acting 
Inspector of Stock. . , . 

Constable W. J. Randle, Roma, has been appointed also an Inspector under ‘the 
Slaughtering Act. \ 

The following officers of the Department of Agriculture and Stock have been 
appointed also collectors of royalty in the current opossum season:— , 


Messrs. S. E. Stephens, Instructor in ‘Fruit Culture, Cairns; H. Coffey, 
Inspector of Stock, Mackay; D. Hardy, District Inspector of Stock, — 

Emerald; W. D. C. McNeill, District Inspector of Stock, Toowoomba; 
tion - W. C, Woodhouse, District Inspector of Stock, Maryborough;’S. A. 
Green, Inspector of Stock, Wallangarra; and J. L. Bowman, District 

Inspector of Stock, Brisbane. : 


.--_ The undermentioned have been appointed honorary rangers under. the Animals 
and Birds Acts in Northern sugar districts. They include members of the Pley- 
stowe Mill Suppliers’ Committee, the Victoria and Macknade Mill Suppliers‘ Com-— 
mittee, and the Herbert River District Executive :— : ; 


Messrs. W. A. Lyon (Macknade), H. Clay (Hawkins Creek, Ingham), T. J. 
MeMillan (Bemerside), J. Miguel (Ingham), B, Parravicini (Halifax), 
F. Pavetto (Macknade), H. J. Hollins (Fairford, Ingham), L. L. Palman 
_ (Victoria Estate, Ingham), G. M. S. Robino (Victoria Estate, Ingham), 
J. A. Row (Stone River, Ingham), R. Smith (Long Pocket, Ingham), 
E. Kean (Habana), M. W. R. Bowman (Pleystowe), A.  Breadsell 
(Pleystowe), J. Griffiths (Mirani West), A. Kippen (Wundaru), T. 
Madigan (Wallingford), W. Holding (Mount Pelion), R. Young -(Walker- 

; ston), and C. McKinley (Walkerston), © ares ; 
Messrs. F. Prentice (Southbrook), S. R. Hockings (Toowoomba), and A.’ J. 
vender. (Toowoomba), members of the Jondaryan Shire Council, have been 
‘ppointed honorary rangers under the Animals and. Birds Acts and the Native. 
Plants Protection Act, p 


Bri Mr. R. B. Morwood, M.Sc., Pathologist, Department of ‘Agriculture and Stock, 
uisbane, has been transferred to Toowoomba. 


NiryePeG: Boettcher (Annerley) and Mr, C. M. Martin (North Bundaberg) 
been appointed assistant cane testers at the Kalamia.and Isis Sugar Mills. 


Se d 7 - ee 4 . 
Beato a A. Bahr, Blackall, has been appointed also an inspector under the 


Mr. N. F syst, of Stockton, near Innisfail, has been appointed an hono ; 
Loa a RY ra 
Tanger under the Animals and. Birds Acts, : ga ? 


Mr, J. L, Luke, Glen Aplin, has been appoi ibe fl 
r, J. ! n appointed an honorary ranger under -th 
Mals and Birds Acts and the Native Plants Protection iit ay arate ; 


have 


ni 
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Members of the Goondi Pest Destruction Board, listed as under, have been 
appointed honorary rangers under the Animals and Birds Acts:— 

Messrs. K. W. Maclean, R. T. Easterby, and J. R. Kerr (C.S.R. Co., Ltd., 
Goondi), W. C. Ah Shay (Mourilyan), W. J. Burke (Innisfail), 1. 
Klarwein (Daradgee), A. Griggs (Innisfail), J. Kallaris (Daradgce), 
H. T. Stone (Innisfail), F. Wilderspin (Innisfail), and T. Bacalakis 
(Garradunga). 

Mr. B. B. Brett, Manager of Mount Sturgeon Station, Hughenden, has been 
appointed an honorary ranger under the abovementioned Acts. 

Mr. F. Caine, Inspector of Stock, Ipswich, has been appointed also an Inspector 
under the Dairy Produce Acts. : 

Mr. W. T. Gettons, Sub-Accountant of the Department of Agriculture and 
Stock, has been appointed Accountant to the Department in succession to Mr. S. S. 
Hooper, who retired under the age limit conditions on the 30th June. 
Mr. Gettcons joined the Department in 1910, and entered the Accounts 
Branch the following year. He was appointed Sub-Accountant in 1920. He has 
also been Registrar of Farm Produce Agents since 1919, and a temporary member 
of the Central Sugar Cane Prices Board since 1934. He became a member of the 
Australian Institute of Commonwealth Accountants on the formation of that body 
in 1920. Messrs. V. I. J. Bohan, E. C. R. Sadler, E. F. Keefer, and J. R. Winders 
secure consequential promotions in the Accounts Branch of the Department follow- 
ing on Mr. Gettons’ appointment to the position of Accountant, 

Acting Sergeant D. A. Campbell, Nambour, has been appointed also an Inspector 
under the Slaughtering Act. : r 

Mr. G, F.-E, Clarke, Inspector of Dairies, Ipswich, has been appointed also'an 
Inspector under the Diseases in Stock Acts. 

The Officers in Charge of Police at Chinchilla and Terror’s Creek have been 
relieved of the positions of Caretaker of the Chinchilla Dip and Acting Inspector 
of Stock, respectively. , 

The Officer in Charge of Police, Mount Molloy, has been appointed also an 
Acting Inspector of Stock. : 

Acting Sergeants B. C. O’Sullivan (Mareeba), EH. A. Puddle (Inglewood), and 
H. Winter (Thargomindah), and Constable W. CO. Swain (Wyandra) have been 
appointed also Inspectors under the Slaughtering Act. ; 

Mr, O. A. Christensen, junr., of Upper Freshwater, via Cairns, has been 
appointed an Honorary Ranger under the Animals and Birds Acts. 


Preservation of Wild Life. ; ; 

In order to ensure that the preservation of native animal, bird, and plant life 
is maintained a number of Land Commissioners, Land Rangers, and Forest Officers 
stationed in various parts of the State have been appointed also Honorary Rangers 
under the Animals and Birds Acts and the Native Plants Protection Act. 


Northern Stallion District. 

A Proclamation has been issued under the Stallions Registration Acts altering 
the boundaries of the Northern Stallion District so as to bring the Acts into force 
in the Petty Sessions District of Cape River. The Northern Stallion District now 
consists of the Petty Sessions Districts of Ayr, Cape River, Charters Towers, 
Ravenswood, and Townsville. Z 


Regulations Relating to Fineness of Bone Dust. 

Executive approval has been given, under the Fertilisers Act, to the amendment 
of a Regulation to provide that the size of the aperture of the sieve used for 
determining the fineness of bone dust shall be one-tenth of an inch square instead 
of one-sixteenth of an inch square. 


Fruit Marketing Regulations. 

Executive approval has been given to the repeal of all regulations previously 
made under the Fruit Marketing Organisation Acts and to the issue of new regu- 
lations in lieu thereof, These regulations do not embody any new principles; they 
are merely a reissue of all regulations at present in force, those which have expired 
by effluxion of time having been eliminated, 


Extending Operations of Canary Seed Board. 

An Order in Council has been issued in pursuance of the provisions of ‘‘ The 
Primary Producers’ Organisation and Marketing Acts, 1926 to 1935,’’ extending 
the operations of the Canary Seed Board for the period as from 1st June, 1936, 
to 31st May, 1939. : 


« 
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Davenport Downs—Palparara Holdings Road a Stock Route. 

An Order in Council has been issued in pursuance of the provisions of the 
Diseases in Stock Acts, declaring the Davenport Downs-Palparara Holdings road, in 
the Jundah Land Agent’s District, to be a stock route for the use of travelling 
stock. ; 


Control of Brumbies in the Charters Towers and Cape River Districts. 

A Proclamation has been issued under the Diseases in Stock Acts declaring 
the Petty Sessions Districts of Charters Towers and Cape River, in the Townsville 
Stock District, to be a district for the control of ‘‘brumbies,’’ or wild horses, for 
the period from Ist August, 1936, to 30th November, 1936, ‘ 


Unregistered Apiaries. 

It has been reported to the Department of Agriculture and Stock that several 
beekeepers are failing to register their apiaries as provided for in ‘‘The Apiaries 
Act of 1931.’? A conviction has recently been obtained for this offence, and it is 
understood that further prosecutions are pending. : 


The Brisbane Show. " 

The. organisation of the 1936 Queensland Royal National Show, to be held at 
Bowen Park, 17th to 22nd August, is rapidly nearing completion. An extensive 
works programme, involving an expenditure of some £20,000, has just been com- 
pleted, and comprises important additions and improvements to the permanent Show- 
ground assets which will rank Bowen Park as one of the most modern and replete 
showgrounds in the Commonwealth. 


The Show offices are already inundated with entries from all parts of the State 
for the various sections, and it is confidently anticipated that the various live stock 


“sections will equal, if not eclipse, those of previous years. Live stock exhibitors 


who intend to leave with their teams of cattle prior to the date on which Excursion 
Railway fares would ordinarily apply are reminded that they should apply to the 
Secretary, Mr. H. W. Watson, Royal National Association, Courier Building, Queen 
street, in order that voucher certificates may be issued for presentation to the local 
station-master. ' 


All further particulars may be obtained on communicating direct with the 
Secretary. : 


Appointment of Cane Testers. 

‘The following have been appointed cane testers in pursuance of the provisions 
of the Regulation of Sugar Cane Prices Acts for the forthcoming sugar season at 
the mills indicated:— 

Messrs. G. E. Becker (Babinda), C. J. Boast (Farleigh), T. Breen - (Inker- 
man), T. P. Brown (Maryborough), J. Casey (South Johnstone), L. 
Chadwick (Mourilyan), P. H. Compton (Mulgrave), T. F. Corbett 
(Millaquin), T. D. Cullen (Bingera), L. G. F. Helbach (Proserpine), 
L. ©. Home (Pioneer), J. Howard (Rocky Point), 0. H. Humphreys 
(Cattle Creek), C. H. Jorgensen (Horston), J. Macfie (Racecourse), 
W. Richardson (Mount Bauple), G. Tait (Pleystowe), F. W. Trulson 
(North Eton), H. T. Whitcher (Invicta), R. D, Wooleock (Kalamia), 
V. F. Worthington (Plane Creek). 

Misses D. Bowder (Mossman), BH. Christsen (Marian), A. L. Levy (Qunaba), 
J. O’Flynn (Moreton), J. Orr (Tully), I. Palmer (Fairymead), M. T. 
Smith (Isis). : M208 

t The following have been appointed assistant cane testers under the Regulation 
of Sugar Cane Prices Acts for the forthcoming sugar season at the mills indicated :— 


Messrs. R. Anderson (Millaquin), C. Boone (Pioneer), A. Byrne (Bingera), 
E. J. Delaney (Plane Creek), St. C. G. Fanning (Tully), H. L. Holthouse 
(Pioneer), A. R. Hughes (Invicta), H. A. Laurie (Kalamia), R. A. 
Mahoney (Proserpine), S. MecRostie (Isis), L. C. J. Clifton (Marian), 
J. Y. Taylor (Racecourse), P. A. Van Lith (Cattle Creek), D. Walton 
(Proserpine). 

Misses D, Aldridge (Bingera), A. Anderson (Moreton), A. L, Dahl (Invicta), 

_ P. Eadie (Plane Creek), F. Foubister (Racecourse), N. Hooper (Pley- 
stowe), C. Humphreys (North Eton), M. A. Lyle (South Johnstone), 
M. Morris (Pleystowe), T. M. Payne (Maryborough), E. Rowe (Marian) 
P, Southwick (Qunaba), M. Thorburn (Millaquin), M. EB. L: Wassell 
(Babinda), S, Wilkinson (Farleigh), and Mrs. M. E, Nally (Inkerman). 


, 
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Rural Topics 


British Pedigree Pigs. < 


' The National Pig Breeders’ Association of Great Britain (Victoria House, 
Southampton Row, London, W.C.1, England) advises that it will be pleased to send 
to any pig breeder in Australia illustrated literature about British pigs, also 
specimen copy of ‘‘Pig Breeders’ Gazette’’ (issued quarterly, price 9d. post free, 
annual subscription 3s.). The N.P.B.A. also issue ‘‘Pig Breeders’ Annual’’ (3s. 
per copy post free), a book for breeders throughout the world. Write the secretary 
above address. 


Good Feeding Essential. 


In a two-minute talk with the secretary of the Friesian Association, it was 
gathered that during a recent tour amongst breeders of the Black and Whites in 
the South Island, Mr. Kalangher had been tremendously impressed with the value of 
adequate feeding. ‘‘Good breeding is a great factor,’’ he said, ‘‘but good feeding 
is equally essential.’’ Mr. Kalaugher found that the dairy farmers, whose herds 
recorded the highest average milk and butter-fat returns, were invariably the farmers 
who fed their cows in the most liberal fashion, and with the most suitable rations. 
Professor Wilber J. Fraser, of the University of Illinois, recently contributed 2 
striking article on ‘‘The Forlorn Cow,’’ and declared that a general survey of dairy 
farms in the eastern half of the United States revealed the terrible underfeeding of 
thousands of thin dairy cows. Sixty per cent., he said, were underfed. The 
professor had counted in Illinois and Wisconsin the thin cows in a total of 234 
herds containing 4,235 cows, 2,548, or 60 per cent., of which were too thin to do 
their best work. One year 62 per cent. of the cows counted were too thin in 
sixty-four dairy herds containing 1,000 cows. In the best-fed fourth of these herds 
only 16 per cent. of the cows were too thin, whereas in the poorest-fed fourth, 
99 per cent. were too thin to do their best work. In fourteen herds, or 21 per cent., 
every cow was too thin. Yet the owners of both well-fed and poorly-fed herds had 
practically the same conditions for producing feed. ‘The difference in the flesh 
and production of the cows was due almost entirely to the way they were fed— 
or starved. 

Improved breeding, says the professor, has given us higher producing, more 
potentially profitable cows than we ever had before. But what is the use of all this 
effort and expense to get better producers if we don’t feed two-thirds of them 
enough to allow them to produce abundantly. Apparently many dairymen think 
that, as soon as they give a cow some feed they get some milk from that feed, and, 
as quick as they get some milk they think that they get some profit from that milk. 
Nothing could be farther from the truth. Every cow on earth must use the feed 
required for maintenance first, because she cannot live if she does not have the 
nutriment necessary to support her body, and this requires far more feed than 
most farmers realise. Cows are kept for profit, and yet there is no profit under 
average farm conditions until a cow has produced 4,000 lb. 4 per cent. milk, or 
160 Ib. fat, to pay for all expenses of the cow, her feed, care, and housing up +0 
this production. After this production is reached, two-thirds of any milk and 
fat produced above this goes for clear profit, under ordinary farm conditions. 


_ As Mr, Kalaugher truly remarked in the two-minute conversation referred to, 
the best feeders in New Zealand get the biggest returns. That is the experience 
in every country under the sun. ‘‘Breed, weed, and feed,’’ is a slogan that should. 
be pasted in the hat of every dairy farmer.—From ‘‘Things We Talk About,’? by 


. 


‘*Himi’’? in ‘*The New Zealand Farmer.’’ 


Shearing Records. 


The record for blade shearing is credited to Jack Howe, who, at Alice Downs 
Station (Queensland) in 1892, shore 321 shcep. In the same or following year he 
shore 276 sheep with machines at Barcaldine Downs Station (Queensland). The 
next tally: of importance, and which is probably one of the highest, if not the 
highest, in Australia, was Dan. Cooper’s performance at Bundooran Station (Queens- 
land) in 1910, when he shore 316 sheep with machines’ in eight hours and ten 
minutes. The record for one day at any individual shed was at Brookong (N.S.W.); 
where, in 1902, approximately 170,000 sheep were shorn, the daily tally being over 
10,000 and the highest tally 10,361—‘‘The Australasian.’’ 
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Orchard Notes 


AUGUST. 
THE COASTAL DISTRICTS. 


i many centres the bulk of citrus fruits, with the exception of the late-ripening 
varicties, will have been harvested, and cultural operations should be receiving 
attention, 

Trees which show indications of impaired vigour will require a somewhat heavy 
pruning, both in respect to thinning and shortening -the branches. Where the trees 
ure vigorous and healthy a light pruning only will be necessary, except in the case 
of the Glen Retreat mandarin. The densely-growing habit of this variety leads to 
a profusion of weak shoots, which, if allowed to develop, will be responsible for 
overbearing and resultant small and inferior fruit at an early age. 


Where trees show signs of failing, investigations should be made at or near 
ground level for the presence of collar rot. The roots should be examined for 
disease, and in the North Coast districts for the presence of the citrus root bark 
channeller. A light application of paradichlorobenzene buried a few inches deep 
in circular drills around the tree and with the surface stamped firmly has been 
recommended for controlling this pest. The distance between the circular drills 
should be not more than 18 inches, and care should be taken to prevent the crystals 
of paradichlorobenzene from coming into contact with the roots, It may be necessary 
to repeat the application after an interval of three or four weeks. 


_ Where it is necessary to control Black Spot, Melanose and Scab, the fungicide 
should be applied at the correct time. The control measures recommended are— 


For Black Spot. 


Bordeaux of 3-2-40 strength or Bordeaux of 3-2-40 strength + 1 per cent. of oil 
emulsion— ‘ . : ; ae Baan = 
(1) As soon as the fruit has set; 
(2) About a month to six weeks later; ee ; : : 
(3) If Black Spot has been serious previously, another application just prior 
to the February rains, ier tla 


For Melanose. 
The use of a similar fungicide— 


(1) Immediately the fruit has set; 


(2) A month to six weeks later, or more often if the weather conditions are 
exceptionally wet. 


For Scab. 


: (1) Bordeaux mixture 6-4-40 or Bordeaux 6-4-40 + 1 per cent. oil emulsion 
Immediately before the new growth commences; this will help to clean up fungus 
On the old scabs; : ; 

.,.(2) Bordeaux 3-2-40 or Bordeaux 3-2-40 +1 per cent. oil emulsion at about the 
middle of the flowering period; this and subsequent applications are. for the 
Protection of young foliage and fruit; 


(3) Bordeaux as soon as the fruit has set; 


(4) If the season is exceptionally wet, it is advisable to give one or two further 
pplications in order to keep the young fruit and foliage well covered. ; 


Where for any reason healthy trees of vigorous constitution are unprofitable, 
‘al may be headed back—in fact, have the whole of the top removed—leaving a few 
The vet arms. All other branches should be cut away at their source of origin. 
© three or four remaining arms, whose lengths will vary from 2 to 4 feet, will 
arn the future framework of the tree, Care must be taken to cover the whole 
a © exposed bark with a suitable coating of whitewash to prevent sunburn. The 
peerous shoots which will grow from the main arms are suitably reduced, leaving 
Rees two to four on cach arm. Under favourable conditions these will be in a 
©ondition to receive selected buds from desirable trees by the following autumn, 


they 
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It is desirable that, when shoots intended for budding have attained a length of 
from 6 to 9 inches, their terminals should be nipped off in order to stiffen their 
| growth and guard against the possibility of damage by strong winds. | 


: Fertilizing should be completed as early as possible, the mixture for, the spring 
‘application being high’ in readily available nitrogen: ~Ploughing~ should then--be 
completed, the depth of which will be regulated by local conditions and the nature 
of the original preparation of the land. Following upon the ploughing the land 
should be worked down to a fine state of tilth. On hillside orchards attention should 
be given to the care of possible storm, waters. Cultivation should be so arranged 
as to form shallow drains or banks along the tree rows and across the heaviest 
slope, leading into suitable side drains which may be grassed to prevent erosion. 


The planting of trees may be continued and, with the exception of custard 
-apples, expedited. The attention of citrus growers should be confined to varieties 
suited to their local conditions. 


The pruning of grape vines should be completed, and where cuttings for 
planting are required these should be selected, trimmed, and heeled-in in slightly 
dry soil. Canes intended for cuttings should not be allowed to lie about and dry 
out, but should be treated the day they are severed from the plant. Cuttings are 
frequently made of excessive length; however, from 10 to 12 inches is a suitable 
length which allows for insertion in the soil so as to permit of the top bud, with a 
short section of, the internode, protruding above the surface. 


THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 


At pruning other than that applied to peaches and varieties which are late in 

coming into growth should be completed this month, and the planting of young 
trees, if not already done, should no longer be delayed. EHarly planting is preferred, 
the sooner after the fall of leaves the better. The time is opportune (when, there 
is indication of the buds swelling) to work over (where the stock -is reasonably 
vigorous) unprofitable trees, Strap grafting, as advised by the local field. officers, 
is the most satisfactory method of top-working deciduous trees. 


The pruning of vines should be postponed as long as circumstances permit, 
and these can only be gauged on actual observation as they are subject to much 
variation. \ ; 

The usual winter working of the land is essential for the retention. of moisture 
and aeration of the soil, but in shallow soils in which many orchards are planted 
deep working is most detrimental. The matter of seedling stocks for apples and 
the inferior plants frequently received from Southern nurseries prompts a query 
as to how many seeds have been stratified for spring planting, and if any effort 
is ‘being made towards raising a local supply of nursery stock. 


WHAT THE. YELLOW WRAPPER MEANS. :S) 
If your Journal is enclosed in a yellow wrapper, it is an indication. 
that your subscription has expired. - 
: Kindly renew your subscription without delay. Write your full 
name plainly, preferably in block letters, PLEASE USE THE ORDER 
- FORM, which will be found on the last page of each issue. pare 
Address your subscription to the Under Secretary, Department of 
Agriculture and Stock, Brisbane. ; 
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Farm Notes 


AUGUST. 


eS most important work during August will be the preparation of the land 
for all spring-sown crops. The better the cultivation the better the results 
that can be expected. Potato planting will be in full swing this month, and in 
connection with this crop the prevention of diseases calls for special attention. 
Where possible, seed potatoes should be selected from localities which are free 
from disease; they should be well sprouted, and, if possible, should not exceed 
2 oz. in weight. Seed potatoes of this size are more economical to use then those 
large enough to necessitate cutting. However, if only large-sized seed are procurable, 
the tubers should be cut so that at least two well-developed eyes are left, The cut 
surfaces require to be well dusted with slaked lime or wood ashes as soon ag possible 
after cutting. If considered necessary to prevent possible infection by scab, © 
potatoes should be treated with hot formalin or acid corrosive sublimate. Details — 
of the method employed may be obtained from the Department. When treatment 
has not been carried out prior to sprouting it should be delayed until a day or so 
before planting. Where cut tubers are to be sown, they should be dipped before 
cutting. } : 

In localities where all danger from frosts is over, sweet potato cuttings may be 
planted out. This crop deserves more attention owing to its value for both culinary 
and stock food purposes. : 


Arrowroot may also be planted this month in suitable localities. 
With the advent of warmer weather weed growth will increase, and cultivators 


_ Will be kept busy in. growing crops, and land being prepared for sorghums, millets, 
Maize, cotton, and summer growing crops generally, 


: PUAN EEAA VENA EEAD EATON 


PLaTE 44, 
Coreena Station Homestead, Barcaldine District, Western Queensland. 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staff's of. the Queensland Baby Clinics, deacing with the care and general welfare 
of babies, has been pianned in the hope of maintaining their health, inoreasing 
their happiness, and decreasing the. number of avoidable deaths. 


WINTER INFECTIONS. 


[FD UBING aie next three months a large number of tourists from the 

South will visit Queensland to enjoy our glorious winter climate. 
We do not expect them to come in summer, though our summer heat is 
not nearly so terrible as many imagine it. Even Queenslanders, for the 
most part, enjoy the cool change and benefit from it. Their enjoyment 
would be flawless were it not for the prevalence during that season of 
the infections commonly called colds, catarrhs, and influenzas. Whether 
slight or severe, all these may be complicated by serious attacks of 
bronchitis and pneumonia. The aggregate disablement, expense, and loss: 
of time from these infections are enormous, and. they ‘appreciably affect 
our death rate. The extremes of life—that is, the elderly and the 
ee te us suffer most. 


How These Infections are Spread. 

Some protection may be obtained from vaccines, but these are advised. 
chiefly for the elderly. We seldom use them for children. For them. 
the avoidance of infection, as far as possible, is the way of safety. In 
schools little can be done beyond free ventilation, avoiding only direct 
currents of cold air, and the free admission of sunlight. For the pre- 
school child and the infant much might be done by the mother, but owing 
to lack of knowledge very little is done. 


Let us endeavour to supply as much of this tatyrilailae as every 
mother should possess. These infections are caused by living germs 
present in the incite nose, throat, and air passages. They are spread 
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mainly by coughing in the form of an extremely fine invisible spray, 
which floats around the sufferer, until it is dispersed by ventilation. 
They may be spread also by the moist fingers of young children smearing 
the secretions of mouth and nose on to the person or clothes of other 
children, ‘This, like other bad habits, is easily prevented before it 
becomes a habit. The spread of coughing is less easily controlled. 


Massive Infections. 

Whether exposure to infection will cause illness depends on two 
things—the massiveness of the infection and the resistance of the person 
attacked. By massiveness we mean the number of disease germs making 
the attack; by resistance, the powers of the body attacked to kill or 
disable the germs, and so render them harmless. With good resisting 
power a child may resist the infection, unless the dose of the germ is 
sufficiently large to overcome his resistance. 


Prevention of Infection. 

These infections are more prevalent in winter, because then we live 
more indoors, often in closed rooms with little or no ventilation, There 
is no excuse for this in Queensland. The infections are earried about by 
persons who have slight attacks, or are recovering from attacks, or though 
themselves protected, distribute the germs to others. The danger is 
greatest in crowded ill-ventilated halls, where carriers are sure to be 
present during an epidemic. It is a very simple and easy thing to keep 
babies and young children away from indoor crowds. 


Tf a child returns from school with a cold, how seldom is any attempt 
made to prevent his communicating it to the younger children! The 
mother may not be able to protect the younger ones from the germs 
absolutely; but she can do much to diminish the massiveness of the 


infection. 
‘‘Golds’’ are Not Caused by Cold. 

Cold by itself can never cause these infections. This has been well 
shown by the immunity of those exposed to extreme cold on polar 
expeditions, Chilling may temporarily lower the resistance, and if the 
person chilled happens to be a carrier of the infection, may bring on an 
attack; but this probably rarely happens. The chilly feeling at the 
commencement of an attack is part of the disease, not its cause. In 
young children we may always assume that the infection has been 
received from some other person. Winter infections are not caused by 
going out into the fresh air, but by sitting in stuffy rooms with other 
people, one of whom happens to be a carrier. 


It must be remembered that once a child has a cold he must be 
protected from chills, which inerease the risk of pneumonia. If he is 
chilly or feverish, keep him in bed. When he is well, to overclothe him 
and keep him indoors will only make him more susceptible. 


To Increase Resistance. 
. _ Good wholesome food containing everything necessary for health, 
ineluding all the vitamins, is the main thing. The breast-fed infant has 
more resistance if his mother takes enough milk, wholemeal bread, 
Wholemeal porridge, and green vegetables, together with some butter, 
cheese, and eggs. The artificially-fed baby should have some codliver oil 
emulsion, and when he is old enough some cerevite porridge. The 
toddler should have plenty of milk (one pint daily), wholemeal or 
<erevite porridge, some butter, egg, fresh vegetables, and fruit. For a 
delicate child we may add some codliver oil emulsion. 
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IN THE FARM KITCHEN, 
SOUPS. 
Cold Weather Recipes. 


Stock is the foundation of all soups, so the making is simple. Stock is the 
liquid obtained from boiling bones in water to draw as much nutriment out of them 
as is possible. The bones should be broken up and washed, then put into cold 
water with a little salt; about two quarts of water to two pounds of bones is an 
average allowance. - 


Bring the water slowly to the boil, then remove the scum and simmer gently 
for three or four hours. A flavouring of carrot, onion, and turnip is usually 
added. These vegetables are washed and prepared and put in whole, after the 
water has come to the boil. 


Veal bones contain more gelatinous matter than either beef or mutton, so veal 
bones are used for making jellied stock, Fish stock is made from fish bones; 
vegetable stock from vegetables only; white stock from veal, rabbit, or chicken 
bones; and brown stock from beef bones. First stock is the liquid obtained from 
the first boiling, while second stock is the liquid obtained from re-boiling the bones 
with a second lot of water. Pot liquor is the liquor in which a joint has been 
boiled. This does not contain as much goodness as stock, but makes a very good 
foundation for soup. If very greasy, leave it?to get cold, then skim off the fat 
before using it. : 


Mulligatawny Soup. 


Take 1 quart stock, 1 oz, butter, 2 teaspoonfuls curry-powder, 1 tablespoonful 
flour, 1 turnip, 3 teaspoonful curry-paste, 1 oz, ham, 1 onion, lemon juice to taste, 
1 apple,, 1 small carrot. 


Peel and cut the onion into rings. Dice ham. Heat the butter in a saucepan. 
Add onion and ham and fry until brown. Add peeled, sliced apple, scraped, sliced 
carrot, and diced, peeled turnip. Stir in curry-powder, curry-paste, and stock. 
Cover. Bring to the boil and simmer very gently for one hour. Rub through a 
sieve. Thicken with a tablespoonful of flour, mixed until smooth with a little cold 
water, and stirred very gradually into the soup. Bring to the boil, boil for a few 
minutes, then serve at once. ; 


Cream of Oats Soup. 


Take*14 pints stock, 6 peppercorns, 3 pint milk, small piece of turnip, 1 onion, 
% cupful oats, piece of carrot, blade of mace, 4 oz. butter, salt, and pepper. 


Melt the butter in a saucepan. Add peeled and sliced onion and carrot. Cook 
until brown for a minute or two. Carefully add stock, peeled turnip, and herbs. 
Season to taste with pepper and salt, then add the oats. Cover the pan and simmer 
for forty-five minutes. Remove from: the gas, strain, stir in the milk, gradually 
reheat, and serve at once. 


Haricot Bean Soup. : 


Take 1 Ib. haricot beans, 1 peeled turnip, 2 oz. dripping, 2 tomatoes, 2 large 
onions, 1 stick celery, 1 pint milk, 2 quarts water, sprig of parsley, pinch of mace, 
salt and pepper to taste. 


Soak the beans overnight in cold water. Next day, drain and add to water 
with mace, diced vegetables, pepper, and dripping. Bring to the boil and boil for 
three hours, adding the tomatoes half an-hour before the soup is cooked. Rub 
through a wire sieve. Add milk, minced parsley, and salt to taste. Reheat and serve. 


Cock-a-Leekie. 


Take 1 boiling fowl, 1 bunch ‘of leeks, 1 carrot, 1 turnip, 1 onion, 2 sticks 
celery, 3 02. rice, salt, pepper, 2 bay leaves, 2 quarts cold water. Ftc 


Wash the leeks and peel the carrot, turnip, and onion. Cut the leeks into 
four and the other vegetables into dice. Cut up the fowl and put it into a pan with 
the cold water and one teaspoonful salt. Bring very slowly to the boil and add ‘the 
vegetables. Simmer very gently for two-hours or until the fowl‘is tender. If it- is 
allowed to boil it will be hard and tough. Remove the fowl and bay leaves. Wash 
and add the rice and simmer for twenty minutes. Cut the white meat off the fowl 
and put the pieces in the soup to re-heat. Season with salt and pepper and serve. 
Water is simmering when a bubble rises now and then at the side of the pan. 
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Pumpkin Soup. 


Take 2 Ib. pumpkin, 4 head celery, 1 leek, 2 oz. butter, 1 cupful milk, 1 quart 
stock, salt, pepper, and a little grated nutmeg. 


Cut up the leek, pumpkin, and celery, and put them in the boiling stock. 
Simmer for one hour and rub through a very fine sieve. Re-heat and add milk, 
salt, pepper, and nutmeg to taste. Put in the butter and serve. 


_ 


Rice and Tomato Puree. 


Take 1 large tin tomatoes, 1 carrot, 1 onion, 1 pint stock, a few celery seeds, 
pepper, salt, 2 oz. rice. 


Peel and slice the onion. Scrape, wash, and slice the carrot. Wash the rice 
well. Put all these ingredients into a saucepan, add the tomatoes with their liquor, 
the stock, and the celery seeds tied up in a small piece of muslin. Season well with 
pepper and salt. Bring to the boil and cook slowly until the rice and vegetables 
are quite tender. Stir occasionally to prevent the rice from sticking. Take out the 
celery seeds and rub soup through a sieve. Rinse out the saucepan, pour the soup 
back into it, and re-heat. Taste to see if well seasoned, then serve. If the soup is 
not a good colour, add a few drops of cochineal. If liked, this soup may be thinned 
down with some more stock. 


Vegetable Broth. 
Take 1 Ib. gravy beef, 4 Ib. beef or veal bones, 1 small turnip, 24 pints cold 
water, 1 large onion, 1 carrot, 1 clove, 1 bay leaf, salt, and pepper to taste. 


Cut the beef into small pieces and place it with the broken bones in a saucepan. 
Add the water. Stand aside for one hour, then bring slowly to boiling point. Skim 
and simmer gently for two hours, and strain. Add peeled andi chopped onion, carrot, 
turnip, clove, bay leaf, and seasoning to taste. Cover and simmer till vegetables 
are tender. 


‘Cream of Pototo Soup. 


Take 3 potatoes, 2 slices onion, 1 quart milk, 2 tablespoonfuls flour, + teaspoonful 
celery salt, 3 tablespoonfuls butter, 1 tablespoonful chopped parsley, salt and pepper 
to taste, cayenne. f ¥ 


Cook the potatoes until they are soft, then scald the milk and onion in a double 
boiler. Drain potatoes and add milk after removing the onion. Rub through a 
Sieve, and return to the double boiler over the heat. Melt the butter, add flour, and 
continue stirring all the time. Pour some of the hot milk mixture over the thickening, 
then return to the saucepan and cook altogether for five minutes. Lastly add the 
parsley and seasoning, and serve very hot. If the soup is too thick, dilute it with a 
little hot water or milk. 


Gravy Soup. — 

Take 14 lb. shin of beef, 1 carrot, 1 medium onion, 1 stalk celery, 1 tablespoonful 
cornflour, 14 quarts water, 4 turnip, 1 oz. butter, 2 bay leaves, pepper and salt to 
taste, 3 tablespoonfuls water. 


Wipe the meat and cut into dice, then place in a saucepan. Pour over the 
water. Cover and bring to the boil and allow to simmer gently. Fry the sliced 
carrot, turnip, and celery in the butter (or dripping) till brown, then add to the 
Soup. Put in the bay leaves. Simmer for three hours, then rub through a sieve. 

issolve the cornflour in three tablespoonfuls of water and stir into the soup. Boil 
our minutes, stirring constantly. Season to taste and serve. 


Crecy Soup. 


F Take 2 bunches of carrots, 2 quarts stock, 4 pint milk, salt, pepper to taste, 
tablespoonful plain flour, 4 oz. butter. 


Scrape the carrots, and cut each into about eight pieces. Melt the fat in a stock 

Pot and add to it the carrots. Fry gently, about 10 minutes, but do not brown 

© carrots. Then add the stock and simmer till tender (about one hour), Rub all 

‘tough a sieve, re-heat the puree, then’ add the milk. Blend the flour to a smooth 

Paste with a little cold milk or stock, stir in with a wooden spoon, and cook gently 
°r about five minutes, Season to taste and serve very hot. 
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Celery Cream Soup. : 
Take 1 head celery, 1 pint water or stock, 1 pint milk, salt and pepper, 1 dessert- 
spoonful butter, 1 dessertspoonful sago. ; 


Wash the sago, and put it to soak in the milk. Dice the celery and put on 
to boil with water or stock and seasoning. Simmer gently for 3-1 hour, then add the 
milk, the butter, and sago. Simmer till the sago is clear, then serve. 


Kidney Soup. 
Take 4 ox kidney or 2 sheep’s kidneys, 1 dessertspoonful butter, level table- 
spoontul flour, 4 onion, 1 quart of good stock, pinch mustard, pepper, and salt. 


Peel and dice onion, and skin and dice kidneys. Make the butter hot in a pan, 
and add the onion, Fry till lightly browned, then add kidney and fry about five 
minutes, stirring to prevent overbrowning. Add the flour, mustard, and seasoning. 
and fry a few minutes longer. Then add half the stock and stir till the stock boils. 
Simmer about half an hour, then add remainder of stock, and cook another 20 
minutes. If necessary, thicken with a very little cornflour blended with cold water. 


‘ 


Artichoke Soup. 
Take 2 lb. artichokes, 1 tablespoonful butter, 1 pint stock, 1 onion, 1 pint milk, 
1 heaped tablespoonful flour, 1 blade mace, pepper and salt. 


Scrape artichokes and put on to boil in sufficient cold water to cover. Cook 
till soft enough to be rubbed through a rather coarse sieve. Drain and rub through 
sieve with a wooden spoon. Heat the milk with the mace and seasoning. Then melt 
butter, stir in flour till smooth, add the stock, the milk, and last the artichoke puree. 
Bring to boil and serve. : 


Cauliflower Soup. 


Take 2 quarts stock, 1 white cauliflower, Parmesan cheese, chopped parsley. 

Soak cauliflower, then cut into very small pieces. Plunge into boiling water and 
boil rapidly till quite tender, adding sufficient salt to season. Strain into sonp tureen 
or soup plates, and pour over the stock, which has been well seasoned and brought 
to the boil. Grate a little cheese over each soup plate of soup, or into the tureen, 
and add a pinch of chopped parsley to decorate, 


Rice Soup. f : 
_ Take 3 cups chicken or rabbit stock, 1 cup milk, 1 teaspoonful rice, pepper, salt, 
1 egg yolk, blade of mace, little finely chopped parsley, shallot or 4 onion. 


Wash rice, and cook in sufficient water to cover, till grains are swollen and 


tender. Drain, pour cold water over, then drain and place in saucepan. Add the 


stock, the finely sliced onion or shallot, pepper and salt, and cook a little longer, 


then rub through a sieve. Heat the milk with the mace and seasoning, and pour 


the milk on to the rice puree. Reheat, and just before sending to table stir in the 
egg yolk, which has been beaten with a little cold milk, Add the parsley, and serve. 
Do not boil after addition of egg, as soup will curdle. t 


Potato Soup. : 
Take 1 Ib. potatoes, 1 large onion, 1 tablespoonful butter, 1 dessertspoonful 


chopped parsley, 1 tablespoonful flour, 1 quart stock, 1 teaspoonful cream, pepper 


and salt. 

Slice the prepared onion, and fry in the butter (without browning) for 15 
minutes or so. Add the potatoes (pared and sliced) and the stock. Bring to boil, 
skim, and continue boiling till potatoes are tender. Rub through sieve, add seasoning, 
and reheat. Mix flour with a little cold milk, stir into soup, and just before serving 
add the cream and the chopped parsley. ; les 


IN THE KITCHEN GARDEN. 


Should showery weather be frequent during July, do not attempt to sow seeds on 
heavy land, as the latter will be liable to clog, and hence be injurious to the young 
plants as they come up. The soil should not be reworked until fine weather has lasted 


_ sufficiently long to make it friable. In fine weather get the ground ploughed or 


dug, and let it lie in the rough until required. If harrowed and pulverised before 
that time, the soil is deprived of the sweetening influences of the sun, rain, air, and 
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frost. When the ground hag been properly prepared, make full sowings of cabbage, 
carrot, broad beans, lettuce, parsnips, beans, radishes, lecks, spring onions, beetroot, 
eschalots, salsify, &c. As westerly winds may be expected, plenty of hoeing and 
watering will be required to assure good crops. Pinch the tops of broad beans 
which are in flower and take up peas which require support. Plant out rhubarb, 
asparagus, and artichokes. In warm districts it will be quite safe to sow cucumbers, 
Marrows, squashes, and melons during the last week of the month. In colder 
localities it is better to wait till the middle or end of August. Get the ground ready 
for sowing French beans and other spring crops. 


The continued production of rhubarb may be greatly assisted by giving a heavy 
mulching of manure and hoeing it well into the soil, Keep the beds well watered, 
and give regularly a dressing of liquid manure, say, once a week, 


It is not necessary to use forcing manures on the young stock, as plants are 
Tuined if forced in the early stages of growth. 


The rhubarb makes rapid growth during the autumn and spring, and when stalk 


cutting has been started liquid manuring and manuring may be given, 
i 
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Giant serub box-trees along the bottom of Nixon’s Gorge, Lamington Plateau. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF May IN THE AGRICULTURAL 
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1936 AND 1935, FOR COMPARISON, 


AVERAGE TOTAL 
RAINFALL. | RAINFALL. 

Divisions and ——_— Divisions and 
Stations. ~ No. of N Stations. 
May. | Years’) May.,| May., 

Re- | 1936. | 1935. 
cords. 

North Coast. In. In. In. Central Highlands. 
Atherton xn ee | 224 85 3:47 | 5°07 || Clermont .. nity 
Cairns 5 «| 456 54 4:81 | 7-52 || Gindie fis “i 
Cardwell ij | 3°64 64 3°51 | 4:99 || Springsure .. 25 

Cooktown .. ..| 2:84 | 60 | 3-28 | 3-53 : 
Herberton .. «| 1:76 | 50 1:60 | 4°40 
Ingham a -. | 8:68 | 44 2°69 | 5:69 
Innisfail +. =... | 12:54 | 55 | 14-49 | 14-88 ; . 
Mossman Mill ..| 394] 23 | 4:09 | 7:67 || Darling Downs. 
Townsville .. «| 180) 65 0:54 | 2°37 
Dalby ; 
Central Coast. Emu Vale 
Hermitage 
Ayr .. 3c ..| 1:14} 49 | 0°10} 1-73 || Jimbour 
Bowen “0 +. | 1:31 | 65 | 0:38 | 1:82 || Miles BAIA Fi3 
Charters Towers ..| 0°30 | 54 0-38 | 1:15 || Stanthorpe .. 
Mackay oe --| 3:82 | 65 4:09 | 10-80 || Toowoomba ¥ 
Proserpine .. .| 4:41 | 33 | 2-61] 5-87 || Warwick .. we 
t. Lawrence -| 1:76 | 65 2:65 | 1-03 
South Coast. 
Biggenden .| 1:71) .87 | 1:59 | 2°55 Maranoa. 
undaberg . | 2°58 53 2-91 | 2°34 
Tisbane boy TP Dag) 85 1:14 | 1:55 ||} Roma 
‘aboolture . .. | 2°78 | 49 | 3:82 | 1:28 
hilders no Neos Osi med 2:28 | 1:38 
Tohamhurst ~| 4°81 43 4:42 | 2°88 
eer ( -.{ 1:93] 49 | 0-71 | 1:33 
Gayndah +. | 1:56 | 65 | 1-91 | 1:65 
Rue -| 281} 66 1:71 | 2:36 State Farms, &c. 

van 5 gh kien 57 2:80 | 1:68 
Maryborough +} | 2:99 | 65 | 2:95 | 2-54 || Bungeworgoral .. 
Nambour nf ‘| 466 | 40 | 5-34 | 2-80 || Gatton College .. 

anango.. . | 1:52} 54 | 0-96 | 1:37 || Kairi as p 
Rockhampton .| 1:62 | 65 | 1:06 | 1-09 || Mackay Sugar Ex- 
Oodford .. . | 2°85 49 2:48 | 1:65 periment Station 

} 


| 
| 


AVERAGE TOTAL 
RAINFALL. RAINFALL. 
No.of 
May. | Years’| May, | May, 
Re- | 1936. | 1935. 
cords. 

In. In. In, 

<i 4 ~ 
1:27 65 1:03 | 0-15 
0:88 37 oe te 
1°23 67. 1:08 

1:31 66 0-49 | 1°81 - 
1:15 40 0°56 | 1:10 ~ 
1:16 30 Ere 0°81 
1:22 48 0-31 | 1°81 
1°48 51 0-15 | 0°81 
1:82 63 0:82 | 1:03 
2°16 64 0-43 | 1:73 
151 71 0-71 | 0:95 

| 
i 

1:38 | 62 | 0:23 | .., 
0°85 22 0:06 | 0:08 
161 | 37 0:62 | 5:18 
2:06 22 ap oe 
3°37 | 89 | $32 | 8:36 


1 7 


Districts and Stations. 


A. 8. RICHARDS, Divisional Meteorologist. § 
CLIMATOLOGICAL TABLE—MAY, 1936. 


COMPILED FROM TELEGRAPHIO REPORTS. 


Mean 


Atmospheric 
Pressure. 
at 9 a.m. 


= Ee 


Coastal. 
Cooktown 
Hi erberton we 
Rockhampton 1 
Pores 
Tonthorpe ie 


SHADE TEMPERATURE. 


Means. Extremes. 
Max. | Min. | Max: | Date.| Min. | Date. 
Deg Deg. 

81 67 
71 58 
79 61 
73 57 
75 48 
66 41 
70 47 
85 - 62 
80 53 
74 43 
85 65 
80 55 
75 50 


RAINFALL. 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
TIMES CompuTED By D. EGLINTON anp A. C. EGLINTON. 


TIMES OF SUNRISE, SUNSET, Phases of the Moon, Occultations, &c. 
AND MOONRISE. 5 July © Full Moon 3 22 p.m. 
12 ,, ) Last Quarter 10 5 p.m. 

AT WARWICK. 19 ,, @ New Moon 3 14 p.m. , 


moonrisz.| 27 » @ First Quarter 5 22 a.m. 
ait Perigee, 16th July, at 7 a.m. 
a | Tul ik Apogee, 28th July, at 6-36 a.m, 
ugust, July. | Aug., Jupiter and the Moon will be within 2 degrees of 
1936. _ 1936, | 1936. | one another at 4.a.m. on the 3rd, when both are about 
; an hour below the eastern horizon. i 
Sets. | Rises.| Rises. On the same date the Earth in its orbital revolution 
round the Sun once a year, will reach its greatest 
distance attainable from it. Taking 93 million miles 
p.m. |} p.m. | as the ordinary distance this will be increased by 
5-21) 21 3-26 | about 14 .nillion miles on that date. ~ 
5:22 249 | 4-29 On the 6th of July Saturn will cease to move 
5:23 3-43. | 5-33 | Castward from our point of view and from that time 
' until nearly the end of the year it will apparently 
5:23, 4:40 | 6°38 | have a westward motion, amongst the stars of 
ok A poke rerum eespri cacti eeil yea) fhm 
SORE . r partial eclipse of the Moon wi lace in 
5:25 ES Bs the early morning hours of 5th July, At 2-27 the 
Moon will enter the Umbra or darker part of the 
Earth’s shadow, which will increase until 3-25 and 
5-26 9:50 it leave it at 4:24 a.m., about 2 hours before the Sun 
Aci rises and the Moon sets. : 
| z Saturn will be technically in coniunction with the 
5:26 | 10:53 | 12:4 | Moon on the 10th, but as it will be f degrees from it, 
5°27 | 11°57 1-5 | more than the length of the Southern Cross, and as 
5-271 am, 2:8 it will occur only an hour before midday a popular 
52813 3-5 | SPectacle cannot be expected. 
| On the 16th the planets Mercury and Mars will 
5:28 28 3:59 | apparently approach one another so closely that 
5-28 3-12 4-44 | they will appear to be touching. However, the Sun 
6:29 4-18 5-25 | tising about half an hour after the planets a flood 
5-29 Bait ei of daylight will spoil this extraordinary phenomenon. 
5-13 | 6:22 | On the 24th the swift planet Mercury will be in 
5-14 | 6-21 | 5:30 6-6 6:33 | the yar of its orbit farthest from the Sun, and so 
5-14 | 6-20 | 5-30 nearly in a line with it from the Earth that it will 
515 | 619) 5:31. 781 7-36 | escape a transit of the Sun’s face by only..1 degree 
i 36 minutes; this, however, is more than a diameter 
5-15 | 6-18 | 5°31 81 8-9 | and a-half of the Moon. On this occasion Mercury 
5-16} 6:17 | 5:32 8:34 8-41 | will be almost. 14 times its ordinary distance from 
SETH Cat aie 0-6 | 915 an ate conjunction of the Jupiter and the Moon 
5-17 | 6-15 | 5°33 9°36 | 9°52 | inthis month will occur on the 30th at 9 o'clock 
5°17 | 6:14 | 5:33; 10-7 10°33 | in broad daylight. 
518 | 6:13 | 5:34 | 10.40! 11-21 Mercury rises at 5-9 a.m., 1 hour 36 minutes before 
| nan | Bly | Deseo h A tes 28 fie 
efore it on the Ist; on the 15th it rises at 6.2 a.m., 
5-18 | 6-12 | 5°34 | 11.17 | 12-13 | 41 minutes before the Sun, and sets at 4.23 p.m., 
5+19 | 6-11 | 5-35 | 11:55 | 1-10 | 49 minutes before it. ‘ 
p.m. | Reet ee a 6.48 rae panies ae the ae 
: : *35 | ? t and sets at 5.8 p.m., 1 minute after the Sun on 
5:19 Fey Sudo | 12°41 ee Ist ; on the 15th it rises at 7.2 a.m., 20 minutes after 
5-20} 69 | 536 1°32) 3:13 | the’Sun and sets at 5.31 p.m., 18 minutes after it. 


5°21 | 6:8 5°36 2°27 4°17 
| 3 Aug., © Full Moon 1 47 p.m. 
10 ,, ) Last Quarter 6 59 am. 
j 17, @NewMoon 1 2l1p.m. 
A 25 5, c First Quarter 3 49 p.m. 
Perigee, 7th August, at 148 am. | ; 
Apogee, 22nd August, at 7.12 p.m. 
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For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes 8. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, an 
it is moonlight only till about midnight. After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. ~~ 

It must be remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably. ' 

[All the particulars on this page were computed for this Journal, and should not be 
reproduced without acknowledgment.] 


ANNUAL RATES, OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One Shilling. 
members of Agricultural Societies, Five Shillings, including postage. General 
Public, Ten shillings, including postage. 


i 


Event and Comment 


The Future of the Tobacco Industry. 


“T AM hopeful that this Conference represents something morc 


than the mere coming together of officers to discuss the problems of 
tobacco production without suitable co-operative action being taken to 
€usure the co-ordination of our separate efforts. I am hoping that 
the old phrase ‘mine and thine’ is going to totally disappear from 
the higher branches of agricultural science, and that a greater degree 
of close co-operation among the various States will be observed.’’ As 
xpressed by the Minister for Agriculture and Stock, Hon. Frank W. 
ulcock, that was the keynote of an interstate conference of scientific 
and technical officers specialising in tobacco problems, which was held 
at Brisbane during the last week in July. Dr. T. B. Dickson, chief of 
the Division of Plant Industry, Commonwealth Council of Scientific 
‘nd Industrial Research, presided. 

Continuing, Mr. Bulcock said that it was considered that of all the 
technical workers in the Queensland Department of Agriculture, the 
tobacco staff was engaged in the solution of some of the most complex 
Problems and were employing the most scientific methods in their scheme 
°l research. At this early stage no one could actually say that he had 
8auged the full value of soil types, and it was hoped that a period of 
Careful experimentation would lead to the full exploitation of soil 
Tesources in the production of different qualities of leaf which would 
Produce the blends palatable to Australian tastes. 
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The Minister referred to certain regrettable things which had hindered 
the development of the tobacco industry during the recent period of 
revival in this State. The first was that the result of one year’s experi- 
ments in certain areas had been regarded as being applicable to general 
commercial production throughout Queensland; the second had to do 
with the growth of mushroom manufacturing companies during the 
early boom period. These small concerns handled practically any and 
every kind of leaf and supplied the market with a product which had 
done much to mar the reputation of Australian grown tobacco. In 
the early days most people would have preferred to cease smoking 
altogether rather than smoke the Australian leaf. No effort must be 


spared to destroy this unhappy prejudice which had been set up in the 
average smoker’s mind. 


In the matter of soil type determination there was a large amount 
of work to do, and Queensland could be depended upon to do her share. 
Already two officers had been sent overseas to investigate tobacco 
culture in its various phases, and the data collected as a result of these 
expeditions had been made available to the C.S.1.R. Other officers 
had devoted their attention to the more or less domestic side of tobacco 
production. 


The Pooling of Brains. 


WHILE there were many problems which had to be tackled by 
research workers in tobacco, there were certain items of particular 
importance which would haye the first attention, Mr. Buleock added. 
One difficulty which had to be contended with in Australia was the 
shortage of trained man power, and in using that man power it not 
infrequently happened that, through overlapping and duplication of 
“services, a certain amount of effort was dissipated. The fact that it 
“was possible for members of all the research organisations in Australia 
to meet and discuss relevant matters, with the idea of rendering mutual 
assistance, indicated that it might be possible to pool our big tobacco 
‘problems and have them distributed among the different bodies in 4 
way that would enable one State to devote itself to a particular problem, 
another State to another, and so on, as was done in the case of the 
' dairying industry. This would be a big step towards obviating the 
“ dissipation of scientific effort. 


In the field of legislation Mr. Bulcock suggested to the Conferenc? 
‘that a suitable resolution should be framed which would have this 
matter included on the agenda for the next meeting of the Australia? 
Agricultural Council with the idea of bringing about some degree 0° — 
uniformity of enactments giving a greater measure of protection to the 
industry as a whole. Legislation was especially necessary to cope with 
the problem of seed imports. This matter was of pressing importanc® 
and he rather favoured the idea of all importations being handled by 
some central body such as the Council of Scientific and Industria 
Research. 
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So far ag Queensland was concerned, there was nothing insular 


about the attitude adopted to agricultural research; and no work was : 
undertaken purely for the benefit of our own State.. We were ever | 
willing to make available the data which were being accumulated in | 


the various fields of research. All other States were equally anxious | 
to exchange reports and opinions. and in this way a fair measure of 


Co-ordination was attained. 


An All-Australian Industry. 


REVERTING to the matter of prejudice against Australian tobacco, 
Mr. Buleock pointed out that, although most smokers were ignorant 
of the fact, a very large quantity of Australian leaf was being included - 


in a goodly number of the popular brands on the market at the present 
time. 


Only co-operation among all the States would achieve this end. 


Special tribute was paid to the work of the C.S.1.R. by Mr. Bulcock, 
who stated that the work of this body was proving of invaluable assist-:_ 
‘Nce to the development of agriculture in Australia. By reason of the. 


fact that their efforts were in no way spectacular much that they 
id went unrecognised and unlauded by the people. The evolving of the 

- Yapour treatment for the control of blue mould in seed beds was an 
“Specially meritorious performance. 


Mr, Buleock extended to delegates a hearty welcome to Queensland. 


He felt sure that the visitors would share his opinion that Queensland : 


Was a very progressive State, which would probably one day be the 
Most important tobacco producer in the Commonwealth. He assured 
“em that any matter touching Queensland which they cared to refer 


° him as a result of their discussions would receive his most eareful 
“onsideration. ai 


The Meat Industry—A Correction. 


& paragraph on the meat industry on this page of the July issue,. 


the Premier, Hon. W. Forgan Smith, was quoted as saying in the 
ourse of a Press interview at Fremantle that ‘‘one thing was quite 
“ertain; there. is now a future for the frozen meat. industry....”? In 
(/® original message from which the quotation was made the word 
Tozen’? wag substituted in error for’the word ‘‘chilled.’’ The actual 
Words used by the Premicr were:—‘‘One thing is quite certain; there 
1S now a future for the chilled meat industry, and we must improve 
© quality. We must produce a better type.”’ 


ca 


He again stressed the necessity for the thorough exploitation ‘ 
of our soil types so that a wide range of leaf type would be produced, | 
enabling the manufacturers to put out quality blends. This matter | 
Presented constant scope for effort, and the future of the industry | 
depended upon what results accrued. We should not be content to. 

ave merely a percentage of our home grown leaf on the market, but 
‘Should strain every effort to make tobacco an all-Australian industry. 
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Agricultural News Service to 
the Country Press. 


M ATTERS agricultural develop so quickly at 

times that it has been deemed necessary, in 
order to give a last-minute service, to issue a weekly 
Bulletin to the Country Press. 


It is the aim of the Department to give an 
efficient service, and consequently matters of 
immediate and outstanding importance will be dealt 
with through the columns of the “Weekly News 
Bulletin.” It is not intended that the Bulletin shall 
supersede the “ Agricultural Journal,’ but rather that 
it shall be complementary to it. 


Highly-trained agricultural scientists, who can 
speak with definite authority upon the questions with 
which they deal, will be regular contributors to its 
columns, and I hope that our new venture will prove 
to be another link in the chain of co-operation 
between the Producer and the Department of Agri- 
culture and Stock. 


The task of preparing a weekly Bulletin, without 
addition to our staff, is a big one, but it is felt that 
the value of a weekly agricultural information service 
will fully justify our efforts. 

Newspaper editors are cordially invited to 
reprint the information contained in the “Weekly 
News Bulletin,’ and their co-operation in this 
practical form of agricultural extension work will 
-be greatly appreciated. 


T Aas. ah Tens) 


Qe ; ° 


Minister for Agriculture and Stock. 


1 Ava, 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 143 


The Tobacco-growing Industry in the 
1 United States of America. 


L, F. MANDELSON, 'B.Sc.Agr., Plant Pathologist, 
[Continued from July, 1936.] 


TOBACCO DISEASES. 


A UTHouGH blue mould is not at present a very serious factor in 
tobacco production in the United States, several other diseases, some 
of which have not as yet become established in Australia, are causing 


increasing concern. 


‘The disease situation is summarised in the United States ‘‘ Year Book 
of Agriculture, 1934,’’ as follows :— 


“Omitting mention of relatively minor troubles our growers at 
present must contend with no less than four serious root diseases— 
root knot (Heterodera radicicola), black root rot (Thielavia basicola), 
brown root rot, and Granville wilt (Bacterium solanacearum). There 
are also five destructive leaf diseases—mildew or blue mould (Perono- 
Spora sp.), blackfire’ (B. angulatum), wildfire (B. tabacum), drought 
Spot, and mosaic.”’ ; > 


Some of these troubles are most difficult to control, and there is — 
evidence that the areas involved are gradually increasing. Consequently, 
lt is at present realised that diseases as a factor limiting tobacco produc- 
tion are yearly becoming more important, and the problem of their 
control is receiving considerable attention. As evidence of this it may 

€ noted that special conferences of tobacco pathologists from various 
Parts of the United States were held in. August, 1984, and in August, 
1935, for the purpose of discussing and co-ordinating disease control 


work and stimulating further research. Subsequently, in November, 


1935, a permanent organisation known as the ‘‘Tobaceo Disease Council’? 
Was formed with the object of co-ordinating the work of the Experiment 
Stations, Federal Government, and other research agencies. 


Furthermore, the tobacco pathological staff of the United States 
Department of Agriculture has been considerably strengthened recently, 
and problems of disease control are being vigorously investigated. 
“pecial efforts are being made to develop resistant strains of tobacco 
or one or more of the major diseases with suitable characteristics for 
Specific districts. The soil-borne diseases are receiving particular atter- 
tion, The Chief of the Division of Tobacco and Plant Physiology has 
xpressed the opinion that ‘‘the importance of the disease problems in 
tobacco production can hardly be over-estimated.’’ Tobacco pathology 
In the United States is possibly receiving more attention than any other 

eid of tobacco research at the present time. 


_At the Interstate Tobacco Research Conference held in August, 
1935, the pathologists present expressed the opinion that ‘‘one of the 
‘ost important fundamental problems relating to agriculture upon 
Which present scientific information is entirely inadequate deals with 

1€ ecological relations affecting soil-borne plant parasites.’’ In future 
Probably more attention will be given to soil compositions and charac- 
teristics, reaction, flora, temperature, prior crops, &c., as they influence 
Soil pathogens, than has been the case in the past. “ip 
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Plate 47. 


Biur Mourn Investications.—Glasshouses and tobacco seed-beds used for blue 
mould investigations at the Virginia Polytechnic Institute. 


Blue Mould. 

Blue mould (Peronospora tabacina) first made its appearance in 
the United States in 1921, when it was observed in Florida and Southern 
Georgia. The authorities, realising the importance of blue mould in 
Australia, built the North Florida Experiment Station in 1922 for the 
specific purpose of studying the disease. Blue mould, however, did not 
reappear until 1931. The following year it was apparently the major 
factor in reducing the area under crop by some 300,000 acres. Since 
then, although it has caused considerable anxiety and has been apt to 
delay the setting-out of plants, it has not been responsible for any 
serious damage. At the present time growers plant extra seed-bed 
areas, and usually succeed in setting out the area anticipated. 


Plate 48. 
Sprayine Expzriments.—Experimental blocks in a large seed-bed in North 
Carolina being sprayed with various fungicides for the control of blue mould. Note 
the size of the cheese-cloth cover which has been partly removed. 
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Plate 49. 


_ SprRAvYING ExprRIMENTS.—Seed-beds at the Coastal Plain Experiment Station 
being sprayed with fungicides in blue mould control experiments. 


Blue mould generally makes its appearance in seed-beds when plants 
are almost large enough to set out and when mild weather conditions 
are being experienced. The seedlings are rarely killed. Generally most 
of the leaves may be destroyed, but the growing point survives and in 
due course the plants completely recover. Growers tend to encourage 
this recovery by the systematic application of nitrate of soda, together 
with ample sunlight. Under American conditions fungicides have not 
given satisfactory results. They have the effect of delaying the advent 
of the disease, but eventually the plants become affected and lose their 
leaves. Consequently, sprayed plants develop the disease later and 
recover later than those which receive no treatment, and under such 
conditions spraying is obviously detrimental. 


_ Plate 50. 
Power Spravina.—A large-scale spraying experiment in Maryland being carried 
Sut by the United States Department of Agriculture, using a high-pressure power 
Sprayer for applying fungicides to control blue mould and bacterial diseases. 
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3 Plate 51. 

HEATED ToBAcco SEED-BEDS.—Experimental seed-beds for the control of blue 
mould at the Coastal Plain Experiment Station, Georgia. The air above the bed 
on the left was. heated with a charcoal fire, The soil of the other two was heated 
with hot air from wood fires. Materials for seed-bed covers were also being 
investigated. 


The United States Department of Agriculture and several research 
institutions (Plates 47, 48, 49, 50) are, nevertheless, investigating the 
possibilities of numerous fungicides as well as other control methods, 
since it is realised that effective methods for the control of the disease 
would be very desirable should a repetition of favourable conditions, 
such as those of 1982, occur. Copper sprays, such as cuprous oxide with » 
cotton seed oil emulsion and colloidal copper with soap appear to be 
as effective as any. Very satisfactory results have been obtained by 


; Plate 52, ; 
ELECTRICALLY HEATED SEED-BEDS.—A sced-bed at the Coastal Plain Experiment 
Station for the control of blue mould, where heat was supplied by a lead-covered 
electric cable running over the surface of the soil, : 
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growing seedlings in beds which are artificially heated so as to maintain 
a minimum temperature about 70 deg. Fahr. ‘Various methods of 
heating the beds and various sources of heat, such as wood, oil, and 
electricity, have been investigated. (Plates 51 and 52.) It would seem, 
however, that such methods are at present too costly to warrant adoption. 
All commercial varieties appear to be equally susceptible to the disease. 
Numerous exotie types, however, have been introduced and tested for. 
resistance. Of these an Argentine variety appears to have the greatest. 
degree of resistance, but it is by no means totally resistant, and does 
not have the characteristics of a flue-cured tobacco. 


At the present time the official recommendations involve the following 
measures:—The use of new sites for seed-beds or sterilizing old ones, 
the selection of a warm, sunny situation for the bed and allowing ample 
sunlight and air to the plants, destroying hold-over plants from the 
previous season, early sowing of seed, sowing reserve bed space, avoiding 


Plate 53. 


InvestigatiIna Buus Mounp Dispersau.—An investigator in North Carolina 
-Yemoying a glycerine-covered plate used for catching fungus spores. A metal vane 
Which keeps the plate facing the direction of the prevailing wind may be seen to 
his left.  Self-recording meteorological instruments for air and soil data are ‘housed 
in the wooden boxes in the foreground, 


Overerowding of beds, only working in beds when plants are dry, 
Avoiding the dissemination of spores on clothing by moving from infested 
to non-infested beds, the use of nitrate of soda to increase the rate of 
Srowth of diseased plants, if necessary, and avoiding the setting-out 
of diseased plants until they have recovered. 


At the Duke University fundamental information on the epiphy- 
tology of blue mould is being collected by means of careful seed-bed 
Surveys, the use of self-recording meteorological instruments (Plate 53), 
and the periodic examination of spore-traps in the vicinity of seed-beds. 

© data so far indicates that initial infection develops in seed-beds 
Which have been used during the previous season. Consequently, Dr. 
t’. Wolf has expressed the opinion that blue mould could be eliminated 
In the United States if new beds were used entirely throughout the 
aceo belt. In this connection it should be noted that the severity of 
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the winter in America tends to effectively eradicate tobacco plants 
between seasons, and even if the above procedure were successful in 
the United States it would not necessarily be so under Australian con- 
ditions. Work of this nature which accurately correlates disease out- 
breaks with prevailing weather and soil temperatures should be most 
helpful as a foundation for further research. Generalising the work 
at this institution on the occurrence of blue mould it would seem that 
an outbreak of the disease might be expected when a period of heavy 
sporulation is followed by a few days of windy weather with low relative 


Plate 54. 
_A Constant TEMPERATURE AND HuMIDITY CaBInet.—This apparatus is in use 
at the Duke University, North Carolina, for keeping tobacco plants throughout the 
year under optimum conditions for blue mould studies. 


humidity. An outbreak may occur when night temperatures vary 
between 45 deg. Fahr. and 60 deg. Fahr., and day temperatures do not 
exceed 84 deg. Fahr. These conditions are usually associated with 
showery weather. 


For the purpose of studying the disease throughout the year 
special constant temperature and humidity cabinets are used at 
‘several institutions for growing plants affected with blue mould. 
(Plate 54.) Studies on the causal organism indicate that spores are 
not produced at temperatures above about 70 deg. Fahr., but infection 
may take place up to 86 deg. Fahr. we 
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In the United States blue mould has so far been a seed-bed trouble 
entirely, and damage in the field is practically unknown. This may 
possibly be correlated with the fact that during the summer months, 
when the crop is growing, the minima temperatures recorded are con- 
sistently high. 


Blue mould has been reported from Florida, Georgia, South Caro- 
lina, North Carolina, Virginia, Southern Maryland, and Tennessee. 
Although it has been present in Tennessee since 1933 it has not caused 
as much damage in the Burley crop of that State as might be anticipated. | 
Under Australian conditions Burley is most susceptible to blue mould. 
Towever, although seed-beds of Burley tobacco in Tennessee are possibly 
more seriously damaged than is fiue-cured tobacco in other States, the 
disease is by no means as severe as it is in Australia, and tobacco is not 
affected in the field. 


Hence, with the exception of 1932, blue mould has not been a 
serious trouble in the United States, but it is considered a potential 
menace to the industry, and every effort is being made to evolve 
successful control measures. 

Root Knot. 


The root knot nematode (Heterodera mariom) is most destructive 
at relatively high temperatures in light soils, and consequently is a 
serious factor in the production of flue-cured and cigar tobaccos in the 
Southern States. A special resolution of the recently formed ‘‘ Tobacco 
Disease Council’’ indicated ‘‘that nematodes constitute the biggest plant 
problem in the South, and urges that more intensive study of nematode 
problems be conducted, and that it be carried out on a co-ordinated — 
basis as far as possible.’ As indicative of the importance of the nema- 
tode problem in general, the United States Department of Agriculture 
maintains a special Division of Nematology, with a staff of approximately 
twenty research workers and two field stations. Investigations are also 
being carried out by the Division of Tobacco and Plant Physiology, as 
Well as by various State Agricultural Experiment Stations. 


- Root knot is not a problem on the heavier tobacco soils or in the 
more northern States where seasonal conditions are cooler and soils 
are heavier. It does, however, frequently cause serious losses in the 
South, although, apparently, in 1935 the weather experienced was not 
conducive to severe infestation, and the damage observed was-not as 
extensive as usual. An additional factor involved in the control of 
nematodes in the cigar wrapper district of Florida is the high cost of 
the artificial shade tents under which this class of tobacco is grown, — 
and which, consequently, makes control by rotations very expensive. 

requently commercial ‘‘shades’’? can only be successfully used for 
tobacco cultivation for two years owing to root knot. Nevertheless, it 
has been demonstrated at the North Florida Experiment Station that 
lt is possible to grow tobacco on the same land continuously for thirteen 
Years with success. The method adopted there is to maintain a thoroughly — 
Dare fallow for the ten months of the year that tobacco is not in the 
field. The time of planting ig an important factor in regard to the 
degree of nematode infestation. When plants are set out late in the. 
Season high temperatures stimulate nematode activity, and. consequently 
Such plants are more seriously affected than earlier plantings. Nematode 

amage is most serious if plants are infested when they are young. 

Towers are advised to encourage the rapid growth of the crop in order 
© mitigate nematode injury. - a YM 
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The most intensive field experiments observed, consisting of rota- 
tional and cultural investigations, are being carried out at the Coastal 
Plain Experiment Station, in Georgia. (Plate 55.) Some of these 
experiments were commenced in 1925. So far the most effective con- 
trol measure consists of growing tobacco after two years of bare fallow. 
A promising rotation, both from the viewpoint of root knot control and 
tobacco quality, consists of growing peanuts the first season, oats and 
weeds the second, and tobacco in the third year. Where runner peanuts 
are used the leaf of the subsequent tobacco crop may be coarse, and 
consequently the amount of nitrogen in the tobacco fertilizer should be 
reduced. Spanish or bunch type peanuts, which are usually dug, are 
considered preferable, as they do not have the same tendency to result 
in rough leaf. The success of a weed rotation depends on the nature 
of the weeds grown, since some are susceptible to nematodes. In Florida 

a weed known as Florida pursley (Richardia scabra) is prevalent, and 
is desirable. In other States the most successful weeds in rotations are 


; Plate 55. ; 
Topacco RoraTioNAL EXPERIMENTS.—A general view of some of the rotation 
plots at the Coastal Plain Experiment Station in Georgia. 


horseweed (Hrigeron canadensis) and rag-weed (Ambrosia artemisi- 
folia). Where soils are not heavily infested a two-year rotation may 
be practised with some success. Promising crops for this purpose over 
the past three years have been peanuts, Crotalaria retusa, Laredo soy- 
beans, or a combination of oats followed by a late crop of Crotalaria. 
Velvet beans were not as effective in rotations as those crops already 
discussed. ot 

Corn, Brabham cowpeas, and cotton have not been found consistently 
successful. Serious nematode damage may result when tobacco is grown 
after sweet potatoes, Clay cowpeas or field peas, or after tobacco. 


The effectiveness of rotations depends on the specialisation of 
nematodes for feeding on certain crops. As a control method rotation 
is not always satisfactory, possibly due to susceptible weeds growing 
with the resistant crops, and so carrying the nematodes over, or, possibly, 
nematodes may in time adapt themselves to resistant hosts. It is known 
that nematodes have not been eradicated on a soil even after it had 
been cropped with peanuts for ten years. However, at the present 
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time rotations offer the most practical method of control, and the use 
of resistant crops adapted to local conditions is recommended. In 
practice crops such as velvet beans, corn, and Brabham cowpeas 
frequently give reasonable control as rotation crops, although, 
apparently, they are not immune. The sterilisation of seed-bed soil, the 
early setting-out of plants in the field, the encouragement of vigorous 
growth by appropriate cultural methods, are all found to be helpful in 
the control of root knot. It is recommended, furthermore, to avoid 
badly infested soil for tobacco culture. 


Plate 56. yes 

Brack SHANK IN Froriwa.—-A plant of cigar wrapper tobacco severely wilted — 

48 a result of black shank infection. Prior to the development of resistant varieties 
lack shank threatened the shade tobacco industry in Florida with extinction. 


With the possible exception-of Faucett’s Special, which is said to 

© moderately resistant, all commercial varieties are quite susceptible 

to root knot. A recent foreign introduction known as White Honduras 
also has some degree of resistance. 


Black Shank. 


_ Black shank (Phytophthora parasitica var. nicotiane) is another 
Soil-borne disease which is causing increasing concern in the United | 

tates. It was first observed in Southern Georgia, and quickly spread 
to Florida, where at one time it threatened the valuable cigar wrapper 
Industry with extinction. (Plate 56.) It was investigated from 1922 to 
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1929 by Tisdale, who, as a result of his brilliant plant-breeding work, 
developed resistant strains of cigar varieties of satisfactory commercial 
quality. These varieties are not immune, although some are highly 
resistant. Nevertheless, long rotations, omitting tobacco for five or six’ 
years, are at times practised in conjunction with them for the control 
of the disease. Black shank is still being investigated in Florida with 
the object of developing more satisfactory strains, to ascertain the nature 
of inheritance of resistance, and also to obtain fundamental knowledge: 
on the pathogen and environmental conditions associated with the: 
development of the disease. 


~ 


of: Plate 57. 
PLANT-BREEDING FOR DISEASE REsIsTANce.—Resistant and susceptible strains 
of tobacco growing on black shank infested soil in North Carolina. 


In 1930 the alarming discovery was made that this destructive 
organism was present in the Old Belt of North Carolina, near Winston 
Salem, where it had possibly been present for some time and confused 
with Granville wilt. In 1935 it was found that its geographic range had 
been extended considerably, and was established in most of the Old 
Belt, where it was causing serious damage. It is not known to what 
extent it may eventually spread into the New Belt of that State. 


Fortunately, tobacco is apparently the only host plant of this 
disease, but it can survive more or less indefinitely in the soil, and land 
has been known to remain infested for at least eight years. Long rota- 
tions with crops other than tobacco are being practised in the flue-cured 
areas at present. All commercial fiue-cured varieties are quite susceptible 
to the disease, but there is hope, as a result of recent plant-breeding 
work in North Carolina (Plate 57), that hybrids may shortly be produced 
which may successfully be used for the control of black shank. ’ : 
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This disease is of particular interest, since one isolated case of its 
“occurrence: has already been reported from Queensland. 


Granville Wilt. 


Granville wilt is a serious soil-borne disease caused by Bacterium 
solanacearum. It was first recorded from Creedmore, in North Carolina, 
several years ago. Apparently it is spreading rapidly, and is one of the 
most: menacing diseases in the flue-cured tobacco areas of that State at — 
present. Control is extremely difficult, since many weeds are host plants 
and their presence, consequently, tends to nullify rotations with resistant 
crops. The use of resistant. varieties is probably the most hopeful line 
of attack (Plate 58), but the development of such varieties with accept- 
able quality is not yet in sight. 


“Plate 58. 
GRANVILLE Witt Resistance Srupies.—A plant pathologist in North Carolina 


hybridising tobacco with the object of producing a resistant variety with acceptable 
quality. . Note. the wilted plants.in the. foreground, ri 


Fundamental knowledge on many aspects of the disease is rather 
Scanty, but research work on this subject is now being vigorously under- 
taken, During 1935 an extensive experimental area, with a compre- 
hensive series of experiments to investigate host range, varietal resistance, 
and control by soil treatments, was established in North Carolina. One 

Uundred and twenty-five selections of tobacco were tested for resistance 
at Washington, D.C., and Creedmore. It was found that all domestic - 
Varieties were highly susceptible. Some introductions were moderately 
resistant, the most promising being a non-fiue-curing type from Java. 

hirty-five species of cultivated plants and weeds were tested for 
Susceptibility (Plate 59), and valuable information on the host range 
of the pathogen was thus obtained. Chemical treatments of the soil 
Were not promising, and in many cases were detrimental to plant growth, 

aboratory and greenhouse investigations are also in progress, but such 
Work is difficult owing to the fact that the causal organism very rapidly 
oses its viability in culture. — nit (ie a ere 
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Plate 59. 
Host RANGE INVESTIGATION.—An experimental plot in North Carolina to 
investigate the host range of Granville wilt. In the foreground may be seen rows 
of tomatoes and peppers. 


It would seem that by practising a five-year rotation with resistant. 
crops severe infection can be reduced to about 10 per cent. infection. 
There is, however, generally some infection which is apparently carried 
over by weeds. Once the degree of infection has been reduced in this 
fashion it is safe to practise a three-year rotation. Corn, cotton, sweet 
potatoes, and velvet beans are frequently used in such rotations with 
tobacco. Success with rotations depends largely on the thoroughness 
with which weeds are eliminated in cultivation. 


Granville wilt occurs in South Carolina and Virginia, as well as in 
North Carolina. It is most destructive on light soil types (Plate 60), such 
as are most desirable for the production of flue-cured tobacco. In some 
eases it is found in widely separated and relatively small areas. The 
fact that it is apparently gradually spreading and is so difficult to control 
is being viewed with some alarm. 


Plate 60. 
GRANVILLE WittT.—A field of tobacco growing on a light soil type in North 
Carolina severely affected with Granville wilt. Legumes have been WE (to 
make use of the fertilizer) where the tobacco has been killed. 
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Black Root Rot. 


Unlike other soil-borne diseases already discussed, black root rot. 
(Thielavia basicola) does not cause a spectacular collapse of the crop in 
the field, but may, under favourable conditions, appreciably reduce 
yields. It is one of the most widely distributed tobacco diseases in 
America. A considerable amount of plant-breeding and investigations 
along other lines have been carried out for several years past in the 
United States in connection with it, and recently this work has been 
greatly stimulated. In the past James Johnson and also Valleau 
developed satisfactory strains of resistant Burley and cigar tobacco. In 
the flue-cured tobacco belt Bullock is now obtaining promising results with 
three selections of fiue-cured tobacco (Plate 61), one of which (No. 400) 
is being grown commercially. Similar investigations are also being 
carried out with various classes of tobacco by State Agricultural Experi- 
ment Stations and the United States Department of Agriculture in 
Tennessee, Virginia, Maryland, and New England. 


Plate 61. 
Buack Roor Ror Resistance.—A. black root rot resistant selection (No. 400) 
shown on the right. Note contrast in height with control row on left, although 
black root rot was not severe in North Carolina during the 1935 season. 


Black root rot is greatly influenced by environmental conditions, 
such as temperature and soil acidity. It is particularly severe at low 
temperatures, and consequently may be a serious trouble in the more 
northern States. Nevertheless, in seasons favourable for its development 
it may also be an important factor in tobacco production in the southern 
flue-cured tobacco districts, especially during the early part of the season. 
It was not, however, a serious factor during 1935 in the flue-cured tobacco 
districts, but did cause damage in the Burley-growing States. The 
development of black root rot is limited by soil reaction, and alkaline 
Soils are conducive to infection. Some years ago liming was recom- 
mended as a cultural practice for tobacco soils, but owing to this disease 
it is now realised that more or less permanent: damage may be caused — 


Y so doing, and consequently it is no longer recommended. Acid soils 


are found most satisfactory for tobacco culture, and a reaction of pH 5.4 
is considered to be on the danger line. Quite recently preliminary 
investigations indicated that nutrition may also influence the degree 
of black root rot infection. ies 
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Black root rot has caused considerable concern in the past in many 
States,.but now the problem of control has been more or less solved 
by the use of resistant varieties and the better management of the soil. 
Nevertheless, in some sections, particularly where Burley tobacco has 
been grown for a number of years, the soil is so heavily infested that 
it is practically impossible to grow ordinary varieties of tobacco (Plate 
62). Black root rot.also has had a tendency to become more prevalent. 
in recent years in some of the dark tobacco and flue-cured tobacco areas.. 


Mosaic. 
Mosaic, which is caused by plant viruses, has been more intensively 


investigated than any other tobacco disease, and an immense biblio- 
graphy has been built up on the subject. Numerous research workers: 


_~ are now engaged on this and other virus problems in the United States.. 


“ Plate 62. 
Buruey ToBacco AFFECTED with BLack Roor Ror.—Burley tobacco growing ow 
black root rot infested soil in Tennessee. Note extreme stunting and wilting im 
susceptible control row. 


Some interesting work is at present being carried out at several centres: 
on the mode of transmission of these diseases, on resistance thereto, and 
on the nature of the viruses involved, as well as their rate of movement 
in plant tissue.. 


Mosaic is very generally distributed. throughout the various tobacco- 

- growing areas, and careful studies have indicated that it may cause 
considerable losses. In some States, such as Virginia, it is claimed to 
be of. more importance than any other disease. Its severity apparently 
varies from year to year, and is possibly associated with the weather 
conditions which are experienced between seasons. 


Investigations in North Carolina have shown that it is not carried 
over to any great extent in the soil, particularly when stalks and roots 
are removed from the land. Lehman estimates that from twenty-three 
plots of contaminated soil only an average of 1-5 per cent. of the plants 
were infected from the soil during a four-year period of experiments. 
‘He states that ‘‘apparently a large part of the virus of mosaic added to 
the soil by a crop of diseased tobacco is inactivated by physical, chemical, 


_ 
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or biotic processes going on in the soil during the fall, winter, and spring 
months.’’ Nevertheless, although only a small-number of plants may be 
infected in this manner, it is realised that the disease may be rapidly 
carried through the crop subsequently unless precautions are taken. 
The amount of initial infection from contaminated soil has been correlated 
with the time and method of disposing of diseased plants. Substantially 
similar results are being obtained in Kentucky. The technique used by 
Valleau in that State was rather ingenious. A specific strain of yellow 
mosaic, the symptoms of which can be readily distinguished from those 
of other mosaics, was used as soil inoculum. Consequently, in the event 
of plants becoming accidentally. infected, they could be easily observed 
and discarded. It is claimed by Johnson, however, that contaminated 
soil is quite an important factor in the transmission of mosaic in 
Wisconsin. This may possibly be due to differences in climate, since 
Wisconsin is much further north than most of the tobacco areas. 


Mosaic is probably not transmitted to any great extent by insects. 
The field occurrence of the disease, where affected plants are usually 
found in rows rather than in broad patches, suggests that infection is 
carried mechanically down the rows rather than disseminated widely by 
insects. A few years ago Miss Hoggan demonstrated that aphids did not 
transmit the tobacco mosaic virus from one tobacco plant to another, 
hough they may transmit the same virus from infected tomatoes to 
tobacco. 


Investigations in Kentucky and North Carolina indicate that the 
mosaic virus may survive in manufactured tobacco, and that the disease 
is frequently introduced into tobacco beds through the habit of chewing 
or handling such tobacco. Subsequent spread of the disease is the 
result of weeding and handling plants in the seed-bed, and by cultivation 
and other field operations after the crop has been set out. Wolf main- 
tains that ‘‘the virus is introduced by the grower and that manufactured 
forms of tobacco constitute the most probable source.’’ 


It is fairly generally agreed that mosaic as it occurs in the field may 
be caused by any of several viruses. Kunkel and his co-workers have 
Separated some fifty such viruses. At present Valleau is developing an 
Interesting theory that certain virus diseases may have two phases of 
Symptoms, which may be described as ‘‘invasive’’ and ‘‘occupative.”’ 
He considers that mosaic mottling may occur as the ‘‘occupative’’ phase 
of some twenty-five different virus diseases. ‘‘Burning’’ or ‘‘scalding”’ 
Is usually regarded as an aspect of ordinary green tobacco mosaic, 
brought about by the weakening of tissue invaded by that virus. Valleau, 
however, is of the opinion that it is the ‘‘invasive’’ phase of a specific 
virus which subsequently develops mottling or mosaic symptoms as its 

Occupative’’ phase. ‘ 


_ ._ The most intensive research in the United States on virus diseases 
1s being carried out at the Rockefeller Institute for Medical Research. 
N recent years the scope of this institution was broadened to embrace 
Plant problems, with the object of establishing closer co-operation between 
medical and plant pathologists. Investigations at present under way 
Mvolve the nature of the virus, the separation of mosaic viruses, and 
Immunology studies. In. 1935, Stanley, at that institution, made the 
Mmportant preliminary announcement that he had isolated a crystalline 
Protein possessing the properties of tobacco mosaic virus. He regards 
this virus as being an autocatalytic protein which it is assumed requires 
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the presence of living cells for multiplication. Should the virus ulti- 
mately be definitely proved to be a crystalline protein, it will profoundly 
affect disease investigations in general. This investigation is causing con- 
siderable interest amongst plant pathologists in the United States, White 


has developed a technique for the continuous culture of plant root tips 


in artificial media. It has a practical application in the storage of plant 
viruses which cannot be kept in vitro, and several virus cultures are now 
being maintained by means of root tip cultures. Interesting investiga- 
tions are also under way on the seriological method of grouping virus 
diseases. : 


a) 


Plate 63. 


Mosalc-rEsistant Topacco.—A row of Ambalema tobaceo, which is practically 
immune to mosaic. 


y ‘Until recently all types of tobacco were found to be susceptible to 
_ mosaic. The only exception is a Porto Rican variety known as Ambalema 
_ (Plate 63), which is practically immune. This discovery had stimulated - 
research into the possibility of breeding for mosaic resistance in various 

classes of tobacco. The United States Department of Agriculture is now 
_ crossing Ambalema with fiue-cured, Burley, Maryland, and cigar types, 

and the progeny are being propagated at appropriate centres.. 


Recommendations for the control of mosaie involve clean or. sterilized 
soil in the seed-bed, the avoidance of the careless use of manufactured 
_ tobacco, the elimination of solanaceous weeds, some of which may carry 
_ the virus without showing mosaic symptoms, care in handling seedlings 
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and in cultural operations, and the elimination of ‘diseased plants at the 
first cultivation. Where the disease is severe a rotation for a year or two 
with corn is desirable. . 
Ringspot. 

Ringspot is another virus disease which is being investigated to 
some extent, particularly in Kentucky and Virginia. An important 
aspect of the disease, and one in which it differs from mosaic, is that it is 
seed-borne. It was noted mostly in the Burley and in some cigar tobacco 
districts. In Pennsylvania it was quite severe in 1935, and was more 
general than mosaic. Two distinct types of ringspot, yellow and green, 


have been isolated. The variety Ambalema is not resistant to this virus 
disease. 


Bacterial Leaf Spots. é 


The bacterial leaf spots, wildfire (Bacterium tabacum) and angular 
leaf spot (B. angulatum) have been reported from most of the tobacco- 
growing areas. They were once prevalent in the Southern States, but 
apparently are not very common there now. These diseases were observed 
causing extensive damage only in Tennessee, Maryland, and Pennsyl- 
vania. 


Angular leaf spot and blackfire have been used as synonymous ~ 
terms. Investigations in Kentucky, however indicate that angular leaf 
spot has in the past been confused with a physiological trouble, probably 
caused by unsuitable soil conditions. The name blackfire is suggested 
for this non-bacterial disease. 


Valleau’s work suggests that these diseases are not actually carried on 
cleaned seed, but may be on seed trash, and that angular leaf spot in the 
Seed-bed may be readily controlled with Bordeaux Mixture. Clayton 
has shown that these pathogenic bacteria are most apt to cause infection 
through water-soaked tissue, and has developed a technique for artificial 
Inoculation by which water suspensions of the bacteria are sprayed on ~ 
to the plants with pressure. As was aétually observed in Maryland, these 
diseases very rapidly spread with driving rain, and the above inocula- 
tion method tends to reproduce such conditions. 


Wildfire, which is more destructive than blackfire, is the only one 
of these diseases in Pennsylvania. It has been established there since 
1919, and is probably more general in that state than elsewhere. Beach 
IS engaged in investigating methods for the control of the disease. This 
Work involves host range studies, rotations, means of over-wintering, — 
effect of rain, chemical treatment of the soil, and seed-bed spraying. 


Miscellaneous Diseases. 


Southern root and stem rot (Sclerotium rolfsii) was observed to 
Some extent in the southern tobacco areas, and it was stated that it has 
€come more prevalent there during the past three or four years. Pre- 
Vlously it has been more of a trouble with ornamentals, but apparently 
Now it is becoming increasingly prevalent on field crops. It will probably 
€ the subject of future investigations. At present corn, cotton, and 
Small srains are recommended as rotation crops to be used for its control. 


.._ Hrenching’’ is the oldest known disease of tobacco, and although 
it has been investigated for many years its cause is not yet understood. 
t is frequently of considerable importance on the heavy soils of the» 
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Burley-growing areas (Plate 64), but is of minor significance on the 
light soils of the flue-cured belt. Recent investigations by Shear in 
Virginia suggest that ‘‘frenching’’ is the result of some toxic substance 
or organism in the’ soil. 


Plate 64. 


FrencuING.—Burley tobacco affected with an obscure disease known as 
_ *“frenching,’? 


Drought spot is also being investigated, by Shear, and apparently 
he is the only worker on this subject. Results so far from nutritional 
investigations indicate that drought damage is mitigated when a balance 
between the nitrogen and potash elements in the soil is maintained. 
‘Excess nitrogen increases susceptibility to leaf breakdown and excess 
potash increases resistance. The presence of chlorine also tends to lessen 
drought injury. Low topping on the other hand renders the plants 
more susceptible to damage. 


Fusarium wilt was observed to some extent on Burley and Mary- 
land tobacco. It has seldom been recorded from the flue-cured tobacco 
areas. However, in 1935 severe infection, up to 100 per cent. (Plate 65) 

was observed in a few fields in North Carolina. - It may eventually 
develop into a major problem in that section. 


In some sections of eastern North Carolina ‘‘drowning”’ as a result 
_ of heavy rains late in the season also caused some damage (Plate 66). 
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Plate 65, 


Fusarium WiuT.—Flue-cured tobacco in North Carolina severely affected with 
Fusarium wilt. 


' General Observations. 


The most striking development in tobacco pathology at present is 
an attempt to develop resistant varieties for most of the major diseases. 
The nature of many of the diseases involved makes this mode of attack 
the most logical for practical control. However, it is largely dependent 
on imported varieties of no commercial value as parents in breeding 
work, and it will consequently be most difficult to produce strains which 
will have resistance and yet satisfactory quality. The latter complicates 
the problem considerably, since there is no physical or chemical method 


; Plate 66. 
“Drownep?? Tosacco.—tllustrating the disastrous effect of heavy rain on 
co late in the season in North Carolina. 


toba 


7 
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available of quickly determining the quality or value of tobacco. Research 
of this nature will probably take many years of effort before tobacco 
resistant to disease and also with satisfactory smoking quality is 
developed. It is fully realised in certain quarters that the introduction 
of new resistant varieties of low quality would do more harm than 
_ good unless absolutely necessary for disease control. The influence of 
nutrition as a factor in disease resistance is also receiving increasing 
attention in the United States. It is being applied to some extent in the 
investigation of drought spot, blue mould, and black root rot. 


The alteration of environment, in an attempt to escape infection, 
as exemplified by the use of heated seed-beds in blue mould control, is a 
new development in tobacco pathology. It is doubtful whether this 
method in its present form would be generally adopted if the necessity 
arose, partly because of the expense involved and also the constant care 
necessary for its successful operation. 


Plate 67. 
Dusting Tosacco.—Dusting flue-cured tobacco by means of sacks, 


Marked progress is also to be noted in the field of virus disease 
investigations. The intensive study of particular aspects of these diseases 
by specialists, as at the Rockefeller Institute for Medical Research, should 
result in valuable fundamental knowledge. 


TOBACCO PESTS. 


The principal insects affecting tobacco crops in the United States 
are hornworms (Phlegethontius quinquemaculata and P. sexta), flea 
beetle (Epitrix parvula), budworm (Heliothis virescens), thrips (Thrips 
tabaci) and wireworms. Of these, hornworms are the most serious 
problem. ; : 

Hornworms and Arsenical Insecticides. 


‘The general practice is to use lead arsenate for the control of 
hornworms in the flue-cured tobacco areas. It is applied in numerous — 
ways as a spray or dust, with hessian sacks (Plate 67), and with sprayers — 
and dusters of various kinds (Plate 68), and hand picking is also 
employed. Applications of lead arsenate are made at about weekly 
intervals wherever it is necessary to control a generation of worms: 
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Frequently, a variable amount of Paris green is added to the lead arsenate, 
and this mixture may be greatly diluted with lime. One formula consists 
of 50 lb. of lime, to which is added 2 Ib. of a mixture consisting of 4 or 
5 lb. of lead arsenate and 1 Ib. of Paris green; this is applied at the rate of 
150 lb. per acre. In this case quite a white coating of the leaves may 
be readily observed. There are, however, numerous formule used. An 
application of 4 to 6 lb. per acre of lead arsenate alone is frequently 
employed. Dusting is considered preferable to spraying, and the practice 
of making heavy dustings with materials excessively diluted with lime 
is not favoured by entomologists. Successful control depends to a large 
extent: on the efficiency of the duster employed. Autumn ploughing has 
been found to be very effective in reducing the number of overwintering 
hornworm pup, and is helpful as an additional control measure. Some 
progress has been made in experiments whereby poison baits, containing 
tartar emetic, with amyl salicylate as an attractant, have been used for 
trapping hornworm moths. 


Plate 68, 


Sprayine A Fierp or Tosacco.—This rathet novel spray outfit consists of a 
barrel of spray material mounted in a sledge drawn by a mule. A negro on the 
Sledge works the pump, and the insecticide is applied from a hose on either side. 


The United States Department of Agriculture recognises the pos- 
Sibilities of poisoning to the consumer by the use of lead arsenate applied 
ate in the season, and does not recommend its use then. In this con-— 
Nection it should be noted that chewing and snuff tobaccos are largely 
Used in the United States, and consequently the presence of toxic 
Substances on such tobaccos is more apt to prove harmful than on fiue- 
Cured tobacco. At present, for flue-cured tobacco, Paris green at the 
Tate of 4 Ib. to 6 lb. per acre, depending on the size of the plants, is 
Officially recommended. The use of Paris green does not eliminate the 
arsenical residue factor, but it does obviate the more subtle lead poison- 
Ing. It is not, however, entirely satisfactory, since severe burning of 
the leaves frequently results from its use. Entomological research is 
“efly concerned at the present time in finding a suitable substitute for 
lead arsenate which will not be toxic to human beings. Apparently 


°rnworms are not susceptible to insecticides containing rotenone and - 
Pyrethrum. 


‘ 
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In Tennessee, Marcovitch first drew attention to the use of ecryolite 
(sodium aluminium fiuoride) some ten years ago as an insecticide.. He 
is now investigating a new product known as ‘“‘Artificial Cryolite,’’ 
which has good physical properties and which he found to possess a 
high degree of efficiency. He considers it a suitable substitute for lead 
arsenate for hornworm control. The American health authorities, how- 

-ever, do not favour the use of fluorides on tobacco or products for human 

consumption. In this connection, Marecovitch is of the opinion that the 
arbitrary fluorine tolerance limit set is far too conservative and could 
safely be increased ten times. He is at present investigating the toxicity 
of fluorine with certain plants, and anticipates working with animals 
later. 


There is apparently little tobacco entomological work being carried 
on in state institutions, although the problem of obtaining a suitable 
lead arsenate substitute for general purposes is being investigated in 
some cases. Possibly derris root is the best available substance at present. 


Budworm. 


Budworm is considered the second most important tobacco insect 
pest. A control method which appears to be quite efficient was developed 
at the Quincy Tobacco Insect Field Laboratory in Florida. It consists 
of applying a small pinch of a mixture of corn meal and lead arsenate 
well into the bud of the plant. The mixture consists of 1 Ib. of lead 
arsenate and 75 lb. of corn meal. About eight applications at an estimated 
cost of 2 dollars 16 cents per acre is considered sufficient for control. 
The greater part of the injury caused by budworms is produced by 
the small larve feeding on the immature bud leaves of the tobacco. 
Hence an important aspect of the method is to open the bud and drop 


_ some of the mixture into it rather than sprinkling it over the plant. 


Corn is universally used with the bait as it is attractive to this insect. 
With some types of tobacco, corn is considered an expensive item, and 
consequently some tests are now in progress to endeavour to find an 
acceptable substitute for corn meal with this bait. 


Miscellaneous Insects. 


In practice, growers apparently do not take active measures for the 
control of other insect pests. However, flea beetles may cause appre- 
ciable damage, particularly with flue-cured tobacco. Investigations by 
the United States Department of Agriculture have indicated that flea 
beetles can be satisfactorily controlled by dusting barium fluosilicate on 
the seed-beds at the rate of 4 lb. per 100 sq. ft., and on larger plants 
in the field at the rate of 3 to 5lb. per acre. Derris dust mixtures, 
containing 1 per cent. of rotenone, with sterilized finely-ground tobacco 
dust as a diluent, also has given good control in the seed-bed, when 
applied at 4 lb. per 100 sq. ft. Further investigations are in progress 
with this method for control in the field. No satisfactory methods of 
control have yet been developed for wireworms or thrips. 


Insect Pests of Stored Tobacco. 


Cigarette beetle (Lasioderma serricorne) and tobacco moth 
(Ephestia eleutella) are important insect pests of stored tobacco, an 
the United States Department of Agriculture has made considerable 
progress in the problem of their control by fumigation. While 1” 
Virginia, the operation of fumigating the closed stores of the America® 


" 
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Export Company with hydrocyanic acid gas was observed. Prior to 
fumigation all openings are sealed with brown paper or a paste made 
of asbestos and caleium chloride. Cylinders containing . hydrocyanic 
acid gas are mounted on scales (Plate 69) in order to measure the amount, 
of gas used, and the gas is pumped into a permanent installation of pipes 
with which these stores are equipped. A company which specialises in 
this type of work fumigates tobacco stores by contract. ; 


Plate 69. ' 
Pumiearina Topacco Srores.—Fumigating a closed tobacco store with hydro- 


Enis Acid’ gas, Note the cylinder of gas mounted on seales to measure quantity 
fitting Electrie current to actuate the pump is taken from the overhanging light 


ref A more recent development is to partially control insect pests by 
"eration. Cool stores were inspected, at. which a temperature of 
tye g. Fahr. was being maintained, for the purpose. During ageing, 
meth, > tends to lose its colour by seasonal ‘‘sweating.’? Hence this 
th od, by obviating seasonal changes, has the advantage of preserving 
Je bright colour of tobacco. Owing to the expense of the process, how- 
® only the best grades are so treated. , 


/ hd 
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A considerable amount of tobacco is stored in open sheds which — 
permit free air circulation through the sides (Plate 70). In this case, it — 
is not possible to control tobacco insects by the usual fumigation method. 
The problem of controlling insect infestation under these circumstances ” 
is at. present under investigation. 


General Observations. 


The tobacco pest control situation does not appear to be so acute 
in America as in Australia. The budworm, although differing in species, 
is common to both places, and leaf-eating caterpillars in Australia are — 
rather similar in effect to the American hornworm. However, leaf miner, — 
which is extremely destructive in Queensland, and stem borer are not 
important tobacco pests in the United States. The control methods at 


Plate’ 70. 

Tobacco Storage Sueps.—It is not possible to fumigate open sheds of this 
type by the usual method. The illustration shows a few of the thirty sheds in this 
one storage area. Several similar areas are usually located in the vicinity of 
tobacco manufacturing towns. ‘ 


present employed in the United States appear to be quite effective in 
regard to pests of major importance. The main difficulty, however, lies — 
in the objectional nature, from the toxic residue viewpoint, of the 
materials used. In. Australia these substances could not be used late iD 
ne season, and the problem of control is consequently more difficult 
ere. aii | 
_ The present situation regarding the use of lead arsenate in the 
United States appears to be somewhat as follows. In order to grow 
tobacco successfully, growers are absolutely obliged to use lead arsenate 
at any time during the season when hornworms are developing, and this — 
frequently occurs when the plants are reaching maturity. Due care is 
taken not to market leaf which is obviously coated with insecticide, an? — 
buyers do not object to the leaf as it is found in the market. Althoug) 
there is no Federal or State legislation at present regulating the nature — 

or manner of application of insecticides, health authorities do not favour 
the use of lead arsenate, fluorides, and other substances which might 
‘be toxic to human beings. The Department of Agriculture realises the 
desirability of finding acceptable substitutes and future investigatioD® — 
will largely be concentrated on this subject. ; F 


. 
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Entomological research generally in regard to tobacco pests in the 
United States appears to have been rather neglected up to the present. 
The United States Department of Agriculture has maintained field 
laboratories in Tennessee for fire-cured tobacco and in Florida for cigar 
tobacco, as well as in Virginia for the study of stored-tobacco insects. 
It has, however, in the past entirely neglected the flue-cured tobacco 
belt. This situation is now being remedied by a laboratory which was 
established as retently as July, 1935, for the study of pests of flue-cured 
tobacco. At the latter end of last season the officers of this station were 
engaged in making a detailed survey of the pest situation in the flue- 
cured tobacco areas. 


MISCELLANEOUS RESEARCH ACTIVITIES. 


One of the greatest difficulties in tobacco research consists of devising 
4 suitable estimate of quality. The value of a new variety of tobacco or 
of tobacco grown in a new area cannot be estimated by casual examina- 
tion, but is actually arrived at finally by the favour it finds with the 
Smoking public. For plant improvement work, as well as for manufactur- 
mg purposes, a quick and accurate test for quality is very desirable. 
here have been several attempts in the past to evolve such a test. A 
Very promising investigation along these lines is now in progress at the 
Juke University, where an effort is being made to develop a ‘‘Composi- 
tion Index.’’ Through the courtesy of the Chemistry Department of 
this institution, it was possible to peruse unpublished manuscripts there, 
and to discuss this important subject. By chemical analysis it aims at 
€ comparison of various types of tobacco, as well as various crops, in 
Tegard to value, quality, maturity, and various other crop characters. 
1s arrived at by taking the difference of certain nitrogenous portions 
Sl an analysis (e.g., total nitrogen, soluble nitrogen, amino nitrogen, and 
Nicotine) and the sugar-acid portions. 
The Division of Tobacco and Plant Physiology of the United States 
Department has done and is still doing excellent work on tobacco nutri- 
on. The tobacco plant is particularly sensitive to variations of nutrition 
and environment generally, and consequently is very suitable for such 
Studies, McMurtney has published extensively on the role of the main 
“ements nitrogen, potassium, and phosphorus in tobacco nutrition. 
cent glasshouse and field work has been largely concerned with the 
80-called secondary elements calcium, magnesium, chlorine, and sulphur. 
t the Marlboro Hxperiment Station, where certain plots have received 
; © same treatment for a considerable time, rare nutritional disorders, 
h as calcium starvation, could be readily observed. F 


hi Fundamental studies are also being made in Washington by Stein- 
nige on general plant nutrition, He is using the fungus Aspergillus 
ee in this work, and is investigating the effect of such elements as 
Nn, magnesium, copper, and zine, Ber ie 
Dot Some years ago it was found that Maryland Mammoth tobacco would 
cel Set seed in Maryland unless grown in winter in a glasshouse. A 
brated research by Garner proved that the length of day to which 
vied ant was exposed was the limiting factor involved, and, consequently, 
Pers of seed of this variety can now be successfully obtained by growing 
obaceo in lower latitudes than Maryland. This work is now being 
Eaeauaed in Washington, and some very elaborate apparatus is being 
Vario Studying the effect of length of day on the development of 
_ tous plant species, 


168 QUEENSLAND AGRICULTURAL JOURNAL. [1 Aua., 1936. 1 


Field trials are being carried out at agricultural experiment stations 

in various States on various sources of plant-food materials, fertilizer 
formulae, rates of application, split applications of fertilizers, and rota- 
tional crops. The Bureau of Agricultural Engineering of the United 
States Department of Agriculture is co-operating with several State 
Agricultural Experiment Stations in investigating the most desirable 
situation in the soil for placing artificial fertilizers. This work com- 
menced some five years ago with cotton, and is now “being applied to 
tobacco. Such fertilizer placement trials were observed in several states. 
A special machine is used for applying the fertilizer and setting the plants 
(Plate 71). In most cases it has been found detrimental to set tobacco 
over a band of fertilizer. An exceptional case obtains in Maryland, 
_ probably due to the rosette habit of this tobacco type and the shortness 
of shank which tends to keep the roots of the seedlings above the fertilizer 
layer. 


Plate 71. 

FERTILIZER PLACEMENT ExprrmMENTSs.—A special plant setter used in fertilize? 
placement experiments. Water is carried in the barrel and fertilizer in the vertic 
cylinder. The plants are set by two operators seated midway along the machine — 
It is possible with this machine to regulate the depth and lateral position of th® 
fertilizer bands. 


Boron toxicity and the detrimental effect of sulphur in tobacc? — 
nutrition were observed in some experiments. At the Pee Dee Experh 
ment Station symptoms of potash starvation were accentuated where — 
large amounts (180 lb. per acre) of sulphur were included in t 
fertilizer. 


In Tennessee a huge scheme under the control of the Tennessee — 
Valley Authority involves the construction of several dams and - 
development of tremendous electric power. One aspect of this projet” — 
is the manufacture of various phosphatic fertilizers with the electri 
current so generated. An extensive research programme is in progtt th 
in that State and elsewhere to test the efficiency of these products W! a 
various crops, including tobaceo. Treble superphosphate and dicalelt f 
phosphate are being found preferable to superphosphate for tobace 
owing to their value in the manufacture of low sulphur content fertilize. 
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At the Virginia Truck Experiment Station and the Windsor Tobacco 
Experiment Station rapid methods for the chemical analysis of plant 
tissue and soil for essential nutrients were noted with interest. At the 
latter station Swanback is evolving rapid colorometriec micro-chemical 
tests which should be very helpful for the investigation of tobacco _ 
deficiency problems. 


An excellent institution, which was resuscitated in 1935 after having 
lapsed for some years, is the holding of annual meetings of a Tobacco 
Research Committee. At these meetings, which are held at the latter 
end of the tobacco season, technical workers from various States, 
Specialising in problems of tobacco production, assemble to discuss the 
Past season’s experimental results, to plan future work, and to make 
general recommendations for the future. Meetings of this nature tend 
to stimulate enthusiasm, have great educational value, and enable investi- 
gators to obtain a true perspective of their problems from a national 
Viewpoint. Meetings are to be held in different tobacco-growing states 
ce year, and will probably become a permanent annual function in the 

uture, 
[ CONCLUDED. | 


PRESERVATION OF BIRD LIFE—AN APPEAL. 


fey: To say that birds are the ‘‘farmers’ best friends’’ is not an exaggeration. It 
p Impossible to estimate the vast amount of good done by birds of: all descriptions. 
at there has been an alarming decrease in the numbers of birds during the last 
*W years, is obvious to anyone who is the least observant. That this decrease in 
ae Jife is due to needless and wanton destruction, together with the gradual 
ig ating away of all undergrowth, which is most suitable for protection and nesting, 
Also evident to anyone who cares to take the trouble to notice it. Especially is 
ss decrease due to the first-mentioned fact. Boys—and in many cases adults, who 
Sht to know better—with catapult, air rifle, and pea-rifle, not to speak of those 
ad ° rob the nests, are continually waging war on the birds, and it must be 
Mitted that the harmless bird is fighting a losing battle. 


too These, among other things, were the subject of a lengthy discussion, which 
Rood Place at the monthly meeting of the Merlwood L.P.A. We believe that much 
- ie be done if the right kind of propaganda were kept before the public. 
hag ymend the work done by the ‘‘Bird Lovers’ League.’’ A vast amount of good 
opini ae done in the direction of the preservation of bird life—but we are of the 
Teparai that much more could and should be done to educate the general public 
eng mg the value of birds to the whole community, and particularly, to those 
Sed in agriculture and other rural pursuits. ® 


to a hile we appeal for wholehearted support in this matter we would also appeal 
fags farmers to see to it that bird life on their own properties at least is pre- 
ed in itg entirety. ce “aes 


Rates also appeal to all branches of the L.P.A, to take this matter up in their 
Bumett es districts—Bern. C, Shelton (Secretary, Merlwood L.P.A.), in the ‘‘South 


imes,’? 
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Queensland the “Queen State.” 


Prosperity out of a Tropic Jungle. 


The “‘Daily Telegraph’’ (London) Supplement received in Brisbane 
recently features an article by the Premier of Queensland, Hon. W. 
Forgan Snuth, headed—‘ Reaping Prosperity out of a Tropic Jungle.”’ 
“Queensland, the ‘Queen State’ where every known Crop is Produced.’’ 
“Wool Clip Doubled in Three Years.’ 


The article reads— 


“QUEENSHAND is the Queen State of the Australian Commonwealth. 

It has more than 500,000 square miles of country, exceeds the 
combined areas of France, Italy, Sweden, and Norway, has land pro- 
ducing every known crop, and, in addition, the Great Barrier Reef, a 
world wonder scenically and economically. 


“In a short half-century Queensland has been converted from a 
tropic jungle to a smiling paradise. Primary production is the principal 
activity, but secondary industries are increasing gradually. 


“Queensland produces 20 per cent. of the Australian wool produc- 
tion, 41 per cent. of the total cheese, 27 per cent. of the butter, 95 per 
cent. of the sugar-cane, and 56 per cent. of the total maize production. 


*‘More than half the State is within the tropics, but the climate is 
extraordinarily mild and equable. There is almost perpetual sunshine, 
no snow, and a winter climate which makes the State the holiday land 
of Australia. R 

“The normal annual production of all industries is between 
£50,000,000 and £60,000,000, as follows :— 


Pastoral, £15,000,000; 
Manufacturing, £14,750,000; 
Agricultural, £14,000,000; 
Dairying, £7,000,000; 


and the balance is distributed among various primary activities. 


“Queensland possesses a larger area of first-class pastoral land that 
any other State. It has a belt of 1,000 miles of rich tropic land betweel. 
Mossman and Point Danger, from which is produced 90 per cent. 0 
Australia’s sugar. 

“Tnland, agriculture, for a distance of 100 miles or so from the 
coast, holds sway, but still further inland sheep hold court. Wool 3 
king. 

““Since 1932 Queensland has made record progress towards pros | 
perity. In 1931 the State’s wool clip was worth only £5,000,000; 17 ' 
1934, £10,000,000. ; 


“The greatest proof of progress is the improvement in the Savings | 
Bank accounts. Depositors at 10th January, 1935, had £25,878,000 t | 
their credit—an increase of 7-6 per cent. for the year. a 
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_ ‘Brisbane, the State capital and commercial centre, is picturesquely 
Situated. It has civic control of the largest city area in the world. ~ 


“‘The population of the State is bordering on 1,000,000. ‘Brisbane 
has more than 300,000 people. ia 


“Queensland holds the premier position among the States ‘in the 
Commonwealth in beef cattle raising. mPigd 


“The beef cattle industry aims at producing meat of the quality 

Wanted in Britain. To that end the herds have recently been built up 

Y pedigree stock imported from Britain to ensure that the ‘‘baby ‘beef”’ 
SO popular on the English market will be in supply. 


‘As chilled beef is now more popular than frozen, the Queensland 
meat trade has made special efforts to improve chilling facilities on 
Steamers. It has been proved that meat can be landed in excellent 
bloom’ in England forty-five days after shipment. if 


“Great Britain normally imports about 500,000 tons of meat a 
year. Of that quantity 400,000 tons is foreign and 100,000 Empire 
Production. : 


“Australia’s share of the 100,000 tons is about 63,000 tons. Most 
of this comes from Queensland, where cattle stations are larger than 
Some of the countries ‘of Europe. fe ee 


“Queensland also produces 40 per cent. of the Australian butter 
*xported to Britain. This butter, under the Australian Government 
Name of ‘Kangaroo,’ has won many prizes. : 


.._ ‘Leading scientists in London recently made elaborate experiments 
With butter from all parts of the world, and. Australian butter was 
Proved to be the richest in health-giving qualities. 


‘During the year ended 30th June, 1935, Queensland manufac- 
tured 2,325,402 boxes of butter—a record. For the whole of 1934 
Production totalled 133,402,841 Ib. 


ce 


ake ‘Nearly 100,000 people of British parentage are engaged in the 
alrying industry in this State alone. 


hal “Quensland, the northernmost State in Australia, produces nearly 
a the continent’s cheese. Hach year the State makes 12,000,000 Ib. 
cheddar, of which nearly 8,000,000 lb. are sent overseas.”’ ao 


G ‘The illustrations in the number include a picture of a sunset on the 
jteat Barrier Reef, together with a wide range of pictures of Australian 
“ustries and scenery generally. . 


“Gq ‘\ panel draws attention to the Barrier Reef under the heading of 
Oral Reef and Its Marvels,’’ which reads :— NE ASEISE 


the ' ‘Queensland possesses one of the marine wonders of the globe— 
»200-mile Great Barrier Reef, the largest continuous mass of coral. 


aa i 
the ‘The reef varies considerably in width. So does its distance from 
is 199 "4.1m the north it is within 20 miles of land, but to the south 

i to 150 miles away. ; : i ee 
diey] On the outer face the reef is often composed of nearly perpen- 

the Walls rising from 20 to 25 fathoms to within a short distance 
unk ae After 1,000,000 years of building the reef is still 
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‘“‘The depths and shoals teem with fascinating marine life. The 
shape and colour have to be seen to be believed. 


‘‘Palm and mangrove and other vegetation grow’on the atolls that 
dot the reef. Turtle, seabirds, and gaily-coloured fish abound.’’ 


The White Australia policy is very fully set forward by an article 
by Lt.-Col. T. W. White, Commonwealth Minister for Trade and Customs, 
whilst there is a special message to Britain from Mr. J. A. Lyons and 
also from the Treasurer, Mr. Casey, and Dr. Earle Page. 


Mr. Malcolm MacDonald contributes a special message stressing 
Empire unity, and in which he says = 


“T, myself, retain the happiest recollections of my visits to Australia, 
when I not only enjoyed her justly famed hospitality, but obtained in 
my journeys through her varied countryside, from the vineyards and 
goldfields of Western Australia to the sugar plantations of Queensland, 
from the wide sheep country of New South. Wales to the apple orchards 
of Tasmania, an invaluable insight into her problems, and some know- 
ledge of their extent. It is for these reasons that I am happy to 
commend to all readers of the ‘‘Daily Telegraph’? the articles in these 
Supplements. 

““There can be no doubt that the Empire, and in a special degree 
Australia, offers splendid opportunities for mutually beneficial trade, 
and these papers, written by men of acknowledged authority, should 
help to encourage trade and develop communications between the United 
Kingdom and the Commonwealth. They should, and I hope they will, 
help even more to strengthen that consciousness of unity and comrade- 
ship, based on sympathetic understanding, which is the ideal of Empire 
inspiring all our aims.’’ 


DOWN WITH DIRT. 


Down with dirt should be the slogan of all dairymen. Remember that milk is 
easily susceptible to contamination, and so affected loses its value with the resultant 
loss to the supplier. Be not content with the cleanliness of your milk cans and 
machines without, but see that every part within is also cleansed of all infectious 
matter, however minute. All deposits of manure in close proximity to any receptacle 
wherein milk is contained should be removed, lest flies and insects, after feeding 
therefrom, cause contamination. See that the rubbers of your milking machines 
before use are thoroughly cleansed of all particles of dirt ; that the milk lines, air 
lines, and the releaser are scalded in case contamination result. Be sure to wash 
your separator with hot water, twice daily immediately after use. Before separating 
take particular care to have the separator bowl well swilled: Cleanliness of the 
individual is of no less importance than that of the machine; neither is everything 
that is clean outside an indication that everything is clean inside. When milking 
by hand, even an accumulation of dirt secreted under the nails should be removed; 
lest such dirt become moist and drop into the milk, Clean machines ; clean con- 
tainers for, and cledn handling of, milk safeguard purity; pure milk makes a goo 
quality product; a good quality product finds a ready market and fetches a better 
price than that of an inferior quality product; good quality products establish 
high trading reputation to manufacturers. So important is cleanliness to _the 
community that Government and civic authorities appoint inspectors that they miglit 
take precaution against infectious diseases caused through uncleanliness, The 
gospel of cleanliness has been preached since Biblical times, and still is. Remember 
Franklin’s precept: ‘‘Tolerate no uncleanliness in body, clothes, or habitation.’ 
Take notice: ‘‘Cleanliness is next to godliness.’’—‘¢The Unity Co-operator 
(Toowoomba). : ‘ 


4 
| 
| 
7 
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Studies on the Biology and Control of the Large 
Roundworm of Fowls, Ascaridia galli (Schrank 1788) 
Freeborn 1923. 


F. H. S. ROBERTS, D.Se., Animal Health Station, Yeerongpilly. 
[Continued from p. 50, Part I., Vol. XLVI.—July, 1936.] 
PART II. 


3. THE PARASITIC PHASES IN THE LIFE CYCLE. 
I, Technique Employed. 


For the purposes of determining the parasitic life cycle and patho- 

genicity of Ascaridia galli incubated day-old white leghorn chickens 
Were secured. Jor the first month the chickens were confined to a 
disinfected brooder battery or to thoroughly disinfected pens with con- 
erete floors, Thereafter and until the termination of the experiments 
the birds were kept in compartments with batten sides and wire mesh 
floors. These compartments, the wire mesh floors, and trays beneath 
Were thoroughly cleansed daily. When seven days old all chickens were 
Numbered by means of aluminium wing bands. 


Throughout the period of the investigation a dry mash was kept con- 
Stantly before the birds. During the first month the composition of this 
mash was as follows: — 


Maizemeal .. ae w bs 63) “parts: 
Pollard iy iri bb geek op (lake jeans 
Bran ie ay aye is .. 13-5 parts 
Dried buttermilk .. igs 4 co ff (eR 
Meat and bonemeal oa Fe eS mer partse! 


To this 1 per cent. common galt and 1 per cent. cod liver oil were 
added as supplements. 


After the first month the quantity of dried buttermilk was reduced 
to 2-5 parts. The meat and bonemeal was increased to 5 parts, and an 
additional 2-5 per cent. of lucerne meal included. Small quantities of 
Steen lucerne were fed daily. 


_ The dosages of eggs were computed by suspension following incuba- 
tion of female worms at 37 deg. C. in physiological saline. The infective 
Stage was secured by incubating fresh eggs in 2 mm. of 1 per cent. — 
formalin at 30 deg. C. to 38 deg. C. The doses of infective eggs were 
(elivered into the esophagus on pellets of filter paper, which were then 
Worked into the crop by means of the fingers. 


. Examination of the intestine, liver, &c., for larvee was carried out 
the following manner:—The intestine after being disengaged from j 
€ mesentery, gizzard, &., was straightened out and cut into suitable 
‘ngths. Preliminary investigations showed. the most suitable places 
‘Or these incisions, in order to avoid cutting through any larvie, to be 
M the vicinity of the entrance of the bile duct and just posterior to 
the yolk sac remnant. The contents of these sections were then forced 
Sut under pressure with warm physiological saline. The intestine was 
nally opened and thoroughly washed in saline. 
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The Baermann apparatus proved very efficient for the isolation of 
larve from the ingesta provided the larve were older than four days, 
the washings being placed in the usual stoppered funnel and placed at 
387 deg. C. for approximately four hours. This method of isolation for 
newly-hatched and very young larve, however, was found to be 
unreliable, as it was observed in preliminary investigations that such 
larvee appeared to a very large extent unable to free themselves from 
the mucous and ingesta, and only small percentages appeared in the 
liquid drawn off from the bottom of the funnel. 


The body cavity was flushed out with warm saline, which was then 
centrifuged and examined for larve. The liver and lungs were examined 
both by means of pressed sections and the Baermann apparatus. The 
intestine wall was examined also by means of pressed sections. 


II. The Parasitic Life Cycle. 


(i.) Previous INVESTIGATIONS. : 


The first endeavour to ascertain the life cycle of Ascaridia gall 
appears to have been made by Scott.®® Scott showed that this nematode 
may be transmitted to chicks by means of earthworms obtained from 
infected runs. He was not certain, however, whether earthworms acted 
as true intermediate hosts or simply as mechanical transmitters. A 
further report in 1915, however, indicated that Scott was inclined to 
consider that earthworms were not true intermediate hosts. Le Roux” 
has also shown that this roundworm may be disseminated by earthworms. 


In 1920 a short note published by Ackert* showed that the life cycle 
of A. galli was direct. Ackert found that when the eggs are incubated 
at 28 deg. C: the larva is fully formed in nine days. Such embryonated 
eggs when fed to chicks hatch normally in the digestive tract, and 
twenty-eight hours after infestation numerous larve can be recovered 
from the small intestine. After thirty days the worms are about half 
grown. Examination of various organs for evidence of any larval 
migration outside the alimentary tract revealed only one larva in the 
lungs and one in the trachea, respectively, of two of the many chicken 
infested. ; 

A report issued by the Oklahoma Experiment Station’! in 1921, 
however, claimed mortalities among chicks fed infectious eggs due to 
a pneumonia, following a marked migration of the young larve to the 
lungs. 

Two years later Ackert® published details of a further series of 
experiments, and with the exception of two larve isolated from the livers 
and six from the lungs of three chicks he could find no evidence of any 
migration from the intestine. The eggs were found to hatch in the 
duodenum, the larvee preferring that portion of the intestine about 
- one-fourth of the distance between the gizzard and base of the caeca, 
where the intestinal contents are slightly acid. Within a week after 
hatching the larve were observed to move deeply among the villi, and 
some were noted to penetrate the intestinal glands. During the next 
few days the penetrations of the mucosa by the lary increased in num- 


: ber and depth, and in the case of heavy infestations Ackert reported 


that the inner wall of the intestine may become studded with larvw 
with their anterior ends buried in the wall tissues. On about the 
twentieth day the larve were observed to withdraw into the lumen 0 
the intestine, where they remained till maturity, which was reached m 


about two months after infestation. 
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Guberlet®* confirmed Ackert’s work, and showed that normally the 
larvee were found in the small intestine where for a short period they 
may become partially embedded in the mucosa. A few larvee may 
penetrate the mucosa and reach other organs, as larvee were occasionally 
found in the spleen, kidney, lungs, and body cavity, but this was 
regarded as an abnormal condition. 


_ Danheim** was also unable to find any evidence of a general migra- 
tion of larve from the intestine in a series of experiments in which 
infectious eggs were fed to rats. 


In 1927 Itagaki®’ read a paper before the World’s Poultry Congress — 
at Ottawa on the life cycle of Ascaridia galli (A. perspicillum) in Japan. 
Itagaki recorded that during the hottest part of summer the egg becomes 
infective in seven days. Hatching occurs either in the glandular or 
muscular stomachs. The life cycle followed by the larve thereafter, 
Itagaki noted, was dependent upon the season of the year. During 
the spring and autumn the larve remain in the lumen of the intestine 
till maturity. During midwinter and midsummer, however, the larve 
penetrate the intestinal mucosa and nine to twelve days after infection 
are to be found in the mucous membrane and circular muscle layer, 
causing the formation of fibrous nodules which are distributed mainly 
throughout the lower third of the small intestine. In these nodules 
larve are to be found in early stages of development. The younger 
nodules are reddish and transparent, but in about thirty-six days after 
infection the nodules have become fibrous in nature, and may attain 
the size of a pin’s head. The larve eventually return to the lumen and. 
reach maturity after about thirty-seven days. Itagaki could find no 
evidence of any migration outside the intestine. In a further paper® 
Itagaki again drew attention to nodule formation extending into the 
ceea associated with the development of the larve of this roundworm. 


_ Further work by Ackert"* supplied more detail, and the life 
history of Ascaridia galli was considered to be as follows :—At 83 deg. C. 
the eggs become infective in ten’days. Hatching occurs mainly in the 
duodenum, the larve congregating in that portion a few centimetres 
Posterior to the entrance of the bile duct in a practically neutral 
Medium. For the first nine days the larve live in the lumen and in 
the inter-villar spaces. On the tenth day they commence to penetrate 
the mucosa between the villi, and during the next eight days may. be 
Seen with their heads buried in the mucosa and the rest of the body 
floating freely in the lumen. A few during this period may occur in 
the musele layers or may even burrow through the intestine wall and 

@ seen in the liver, lungs, and other organs. On the eighteenth day 

e Jarve move back into the lumen and remain there till maturity, 
which, in white leghorn chicks given a single dose of fifty eggs at 
One month old, is reached in fifty days. Ackert has recorded three 
oults, the first on the sixth to eighth day, the second on the fourteenth 
to fifteenth day, and the third on about the twenty-second day. At no 
Ime was any nodule formation as noted by Itagaki observed. Finally, 

licata2* has shown that before the egg becomes infective the embryo 
Moults, making four moults in all during the course of the life cycle. 


(ii.) ExprertmentAL INFESTATIONS OF CHICKENS. 
q A total of sixty-five chickens was used in these investigations to 
ctermine the parasitic life cycle of Ascaridia galli. The first lot. of 
irds included under the numbers 1 to 37 consisted of cockerels which, 
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with the exception of Nos. 11, 18, and 15, were thirty days old when 

infested. These three birds were forty-five days old. Five control birds 
were autopsied at various periods before the experiment was commencd, 
and six others during the duration of the experiment. The infested birds 
were given a single dose of eggs from a culture held at 30 deg. C. to 
31 deg. C. for twenty-one days, and for a further twenty-two days at 
room temperatures. These studies were conducted during November, 
1934, 

A second lot of birds, Nos. 190 to 217, all pullets and also thirty 
days old, were infested with a single dose of eggs during April, 1935. 
The eggs fed were portion of a culture incubated at 31 deg. C. to 32 
deg. C. for sixteen days. Fourteen control birds accompanied this second 
study, being autopsied at various times prior and subsequent to 
infestation of the remaining birds. — 


As no worms were found in any of the control birds examined it 
was assumed that up to the time of infestation the birds used in these 
studies had remained entirely free from worms and that during the 
course of the investigation no accidental reinfestations had occurred. 


The individual dosages of eggs fed and periods between infestation 
and autopsy are given in Table VII. 


From the observations made in these studies the parasitic life 
history of Ascaridia galli is considered to be as follows :— 


The First Stage Larva. 


: At a temperature of 31 deg. C. to 32 deg. C. the first movements 
of the embryo in the egg occur after four days. On the fifth day the 
early first-stage larva is considered to be present. At this stage of 
development the larva is comparatively stout, densely granulated in the 
' middle two-thirds portion, and clearer in the region of the wsophagus 
and tail. After a further three days’ incubation the larva is more 
slender in appearance, with a more definite intestinal region. The 
details of the wsophagus are difficult to make out, but it appears to 
be of the rhabdidoid type usual in first-stage nematode larve. After 
a total incubation period of eight days at these temperatures some of 
the larve commence to moult, which procedure becomes more generalised 
on the ninth day. This moult marks the appearance of the second stage 
larva, which remains in the egg shell enclosed in the moulted skin of — 
the previous stage. At a higher temperature of 33 deg. C. the first 

moult was observed as early as the seventh day. 


The Second Stage Larva. 
The Infectivity and Hatching of the Embryonated Egg. 


That the second-stage larva is the infective stage was demonstrated 
by feeding eggs which had been incubated for six, seven, eight, and nine 
days at 31 deg. C. to 32 deg. C. to chickens fourteen days old. Hatched 
Jarve were recovered only from chicks to which egg .mine days old 
had been fed. That is, the larva becomes infective shortly after it has 
completed its first moult. 


When infectious eggs are fed to chickens many of them remain 
unhatched, and may be recovered from the feces. The majority, how- 
ever, hatch successfully, and observations have shown that although @ 
few free larve may be found in the gizzard the greater number occur 
in the small intestine. Ag early as one and one-half to two hours after 
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Ri Plate 72. 
Pigg 1. Normal tail of second stage larva. | 
ajc 2 and 3, Abnormal tails of second-stage larva. ; 
Pig’ = Cephalic extremity of second-stage larva, showing oral prominence. 

- 9. Second-stage larva, newly hatched. 

@) Oral prominence, (c) Anus. 

Fig (b) Oesophagus. 

8. 6, 7, and 8. Hatching of larva, following moistening after desiccation. 


178 QUEENSLAND AGRICULTURAL JOURNAL. [1 Auva., 1936. 


infestation free larve may be recovered from this portion of the 4 
alimentary tract, being congregated mainly in that portion 6 to, 12 
centimetres posterior to the entrance of the bile duct. 


Hatching frequently occurs in water cultures of eggs, and is 
especially prominent among infectious eges which have been agitated 
to secure an even suspension. The moistening of infectious eggs which 
have been subjected to periods of desiccation is also very conducive 
to hatching, and in such cases the percentage hatching appears to be 
governed solely by the duration of the conditions of dryness. In such 
cases hatching proceeds as follows:—The larva is usually in such a 
position that its anterior end is adjacent to the opercular plug of the 
egg shell. Gradually this end of the shell. bulges and the vitteline 
membrane is pierced by the larval head. The head is then placed in 
this bulged part of the shell, which eventually bursts, splitting in the 
region of the opercular plug. By lashing movements of the body 
interspersed with frequent resting periods the larva gradually frees 
itself from the shell, leaving behind the moulted skin of the first-stage 
larva in which it was enclosed. This procedure is illustrated in Plate 1, 
figs. 6, 7, and 8. Occasionally the shell may bulge at both ends, giving 
the impression of some force exerted by the larval head and tail: As 
dead larvee may also hatch in a similar manner and under similar con-. 
ditions it is apparent that this hatching is due to some reaction of the 
shell to moisture, and not to any effort on the part of the larva. Hatch- 
ing may also be readily brought about by gentle pressure, but in such 
instances it has been found that the shell may rupture at any point, 
whereas hatched shells obtained from the intestine always show a 
splitting of the shell in the region of the opercular plug. The con- 
ditions governing the hatching of the egg in the alimentary tract of the 
host are not understood, and it is suggested that hatching may be due 
to the nature of the egg shell which, in the presence of certain substances 
in the alimentary tract, reacts in much the same way as it does in the 
presence of moisture after a period of dryness. 


Description of the Second Stage Larva. (Plate 72, fig. 5.) 


Newly hatched larvee measured 285 to 3784 in length, the 
average length of forty-five specimens measured being 328. 


The body is smooth, elongate, and cylindrical, tapering gradually 
to the head and ending in a conical tail. The mouth appears to be 
a simple pore surmounted by a chitinous structure somewhat similar 
to the so-called “‘boring tooth’’ of the second-stage larva of Ascaris 
lumbricoides. This structure is illustrated in Plate 72, fig. 4, showing 
that it is more prominent towards the ventral surface. The cesophagus 
is slender with an inconspicuous anterior swelling and a posterior bulb. 
The body contains numerous granules which are concentrated mainly 
in the region of the intestine, leaving the esophageal and caudal portions 
of the body relatively clear. The intestine reaches the exterior per 
medium of an inconspicuous rectal cavity and anus, the position of the — 
latter being marked by slight though prominent lips. Extending the 
entire length of the body are a pair of faintly visible lateral lines. 


Measurements.—Length 378, oesophagus 128, anus 58, maximum 
width 20, 

As mentioned in the above description the tail of the second-stage 
larva is conical and straight (Plate 72, fig. 1), but on rare occasions 
larves with tails as in Plate 72, figs. 2 and 3 have been seen, not only 
among larve hatching in water cultures, but also among larve up t? 
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five days old in infested chickens. The significance of these different 
types of tails is not understood. 


During the next few days the larve are to be found in the lumen of 
the intestine and in the intervillar spaces. Growth during the early 
portion of this period is comparatively slow. At the end of twenty- 
four hours larve may measure up to 385 long, and the excretory 
pore and genital rudiment have appeared. At this stage the genital 
rudiment is a colourless ovoid body, and in a larva 328 in length is 
situated at about 117 from the tail. After three days the larve have 
reached 555u (average 485) in length by about 30u in width. The 
body is now more heavily cuticularised, the lateral lines are more distinct, 
and the nerve ring can be made out with difficulty. 


_ After five days there are distinct changes in structure. The body 
is more slender and the cesophagus is relatively shorter. The intestinal 
cells are more compact and the intestinal lumen and body cavity are 
apparent. The genital rudiment now consists of a number of cells, and 
the nerve ring can be readily made out. At this time larve may 
measure -85 mm. to 1-17 mm. in length, averaging -98 mm. The following 
measurements were taken from a larva 1-17 mm. in length:—Length, 
1-17 mm.; cesophagus, -185 mm.; nerve ring, -084 mm.; anus, -122 mm. ; 
genital rudiment, -462 mm. (from tail). 

Among the five-day larve examined several were almost hyaline in 
appearance, indicating that a moult had just taken place, and on the 
sixth day fully 75 per cent. of the larvae recovered had either completed 
the second moult or were enclosed in the moulted skin of the previous 
Stage. The third-stage larvee measured up to 1-86 mm. in length, and 
the second-stage larve up to 1-2 mm. in length, respectively. By the 
ninth day all larve: were in the third stage, with a maximum length of 
5-22 mm. (average 3-6 mm.). 

A description of the third-stage larva is given below: — 


The body is now very elongate and slender: The oral prominence 
has disappeared, and the mouth is now surrounded by three very shallow 
lips—one large dorsal lip and two equal sub-ventral lips, each of which 
is conspicuously lined with cuticle along its edge. The esophagus is 
relatively small and slender in appearance (Plate 74, fig. 2). The nerve 
ting is prominent. The genital rudiment now consists of an elongate, 
Ovoid mass of cells which in some larve may continue anteriorly and 
bosteriorly for varying distances as a single row of cells lying ventrally 
between the intestine and body wall. The lateral membranes have also 
Mereased in size, and their width, Su to 12, makes them very 
Conspicuous. i 
_ The sexes may now be readily distinguished. In both male and 
female third-stage larve the tail is somewhat sickle-like in shape, the 
curvature being more pronounced in the male. (Plate 73, figs. 1 and 2.) 
n the male there is also a pre-anal swelling, the rudiment of the pre-anal 
Sucker, (Plate 73, fig. 1.) In the female thereis a rudimentary genital 
pening in the region of the genital primordium. Lae 

The measurements of a female larva niné days old and 4-06 mm. in 
length are given. : ; 

Length, 4.6 mm.; cesophagus, -34 mm.; nerve ring, -16 mm., anus, 
19 mm., genital rudiment, 1.8 mm. (from tail) ; rudimentary genital 
*Pening, 1.83 mm. (from tail) ; width in region of posterior portion of 
“sophagus, -075 mm.; width of head, -033 mm. . 
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5 Helmsing et Roberts, 
19356.- 
; Plate 73, 
Wig. 1. Tail of third-stage male larva showing pre-anal swelling. 
Fig. 2.,Tail of third-stage female larva. 
Fig. 3. Tail of fourth-stage male larva. . ; 
Fig, 4. Tail of fourth-stage male larva at a later stage of development. 
_ Fig. 5. Tail of adult male. F : 
(a) Pre-anal sucker, a (d) Anal papille. 
(b) Anus. (e) Post-anal papilla 
(c) Pre-anal papille. (f) Sub-terminal papille. 
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Larval Migration. 

Observations made on chickens infested during November and 
autopsied ten to nineteen days after infestation show that during this 
period the larve attack and may penetrate the intestine wall to varying 
degrees. : 

An examination of chicken No. 9, autopsied ten days after infesta- 
tion, showed that although after flushing the intestine with warm 
physiological saline numerous free lary could be recovered, other larve 
were present with their heads buried into the intestine wall between 
the villi and with the remainder of the body floating freely in the 
lumen. (Plate 75, fig. 1.) Whilst such attached larve were being examined — 
in warm physiological saline under the binocular microscope the majority 
readily freed themselves and swam away. : 

During the next eleyen days eleven chickens were autopsied. Up 
till the nineteenth day after infestation larvae were observed attacking 
the intestine wall, though of the two chickens killed on this day only 
one gave evidence of larval penetration, two larve being detected in 
pressed sections of the intestine wall of chicken No. 18. 


In the birds slaughtered after the nineteenth day all larve appeared 
to be living freely again in the lumen of the intestine. © 


In all birds examined between the tenth and nineteenth days the 
relations of the larve to the intestine wall were essentially the same 
as those recorded for the larve observed in chicken No. 9 (ten days’ 
infestation). The liver, lungs, and body cavities of all these birds 
were carefully examined for any evidence as might suggest a normal 
larval migration outside the alimentary tract, but with the exception 
of one larva recovered from the abdominal cavity of chicken No. 10 
(twelve days’ infestation), two larve from the lungs of chicken No. 13 
(thirteen days’ infestation), and one larva from the lungs of chicken 
No. 15 (fifteen days’ infestation), no such evidence was secured. 


Microscopie examination of the intestine wall showed the majority — 
of the larve lying between the villi with their anterior ends buried into 
the crypts of Lieberkiiln. (Plate 75, fig. 2, and Plate 76, figs, 1 and 2.) — 

a few sections larvae were observed which had penetrated the wall 
more deeply and were lying in the muscle layers (Plate 77, fig. 1) and 
in a mesenteric fold (Plate 77, fig. 2.) ah oe ai ae ae” se ta 

In the experiments conducted in April-May, 1935, no larve were 
recovered at any time outside the alimentary tract. It was also observed 
that amang these birds the tendency for the larvee to attack the intestine 
wall during the period subsequent to the ninth day after infestation 
appeared less obvious than among the birds infested in November. No 
arve at any time were observed completely buried in the mucosa or 
Submucoga, and although an occasional larva was seen with its anterior 
end shallowly buried into the wall between the villi, the majority Ole 

the larva: appeared to be free in the intestinal lumen. No evidence of — 
arve attacking the intestine wall, moreover, was observed in the series | 
after the seventeenth day. F: 


_ Among the ten-day larve it was observed that the female larv 
Were in general larger than the male larve. In the females the genital 
cells are now more extensive in their distribution, and the genital open- — 
mg is marked by a vulva and short vagina, In the males the pre-anal a 
Swelling is more conspicuous, and in some of the males there is a 
tendency for the old cuticle to split away in this vicinity. 
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Fig. 1. Portion of small intestine showing larve attacking the intestinal wall. 


Pig. 2. Longitudinal section of larva in glandular crypt. 
Plate 74. 
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The third moult was observed to occur on the twelfth day, when 
two female larve, 5-8 mm. and 6-1 mm. long, respectively, were noticed 
completely enclosed in the moulted skin of the third stage. On the 
thirteenth day many third-stage larve were still present, but 70 per cent. 
of the larve examined were either in the fourth stage or moulting. 
Larvex at this stage measured :— 

Third Stage— 
Males, 3-6 mm. to 5-4 mm., average 4.9 mm. 
Females, 4-5 mm. to 6 mm., average 5-3 mm. 


Fourth Stage— 
Males, 5-9 mm. to 8-2 mm., average 7-2 mm, 
Females, 5-6 mm. to 11-1 mm., average 8-06 mm. 


Description of the Fourth-Stage Larva. (Plate 74, fig. 3.) 


The following description is taken from fourth-stage larvee thirteen 


days old. 
The cuticle is now showing numerous very fine transverse rings. 


The lips are of the adult type, being rather deep and strongly lined with — 


cuticle with dentigerous ridges. The lip papille have appeared. 
The cesophagus is relatively short and somewhat club-shaped. (Plate 74, 
fig. 4.) The lateral membranes are now greatly reduced in prominence. 


The Female.—The female genital opening is now marked by a 
prominent vulva. There is a short muscular vagina which leads into 
the uterus which in some specimens is well developed and conspicuous. 
The tail is straight and much shorter in comparison to the rest of the 
body than in the third stage. ; 


Length, 10-48 mm.; cwsophagus, -84 mm.; nerve ring, -24 mm. ; 


anus, -25 mm.; vulva, 4-3 mm. (from tail) ; width of head, -05 mm. 


The Male.—In the male the pre-anal sucker is now apparent, and 
there are three pairs of caudal papille. The first pair are situated just 
in front of the anus, the second pair immediately posterior to the anus, 


and the third pair midway between the anus and the tip of the tail. 


(Plate 73, fig. 3.) 
Length, 7-48 mm.; oesophagus, -76 mm.; nerve ring, -23 mm.; anus, 
-24 mm.; width of head, -045 mm. 


On the fifteenth day females measured 9:7 mm. to 13-28 mm. in 
length, with an average length of 11-7 mm., and males 9-48 mm. to 


12-9 mm. in length, with an average length of 9-48 mm. In the males 


of this age it was observed that the spicules were appearing and that 
in a few of the specimens examined traces of two more. caudal papille 
Were apparent, one between the pre and post-anal papillw, and a further 
Subterminal papilla. (Plate 73, fig. 4.) mie 


By the sixteenth day larvae measured up to 14-2 mm. in length. 


Eighteen days after infestation several larve were observed undergoing 


their fourth moult. Males at this time measured 16-2 mm. to 22-5 mm. 


m length (average 18-5 mm.), and females 18-5 mm. to 25:6 mm. in 
ength (average 21-7 mm.). In the chicken autopsied on the twenty- 


rst day, No. 214, all the worms were young adults, and ranged in, size _ 


from 27.4 mm. to 35mm. . . 
, The Young Adult. 


aE The following description is taken from larve twenty-three days 
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Both sexes are now similar in general characteristics to the mature 
adult. In the females the vulva, vagina, uteri, and ovarian tubes are 
all well developed. The male genitalia is also well advanced in develop- 
ment, and the caudal ale, ten pairs of caudal papille, and the spicules 
are all prominent. (Plate 73, fig. 5.) In both sexes the body cuticle 
is now encircled by very definite rings more widely spaced than in the 
previous stage. 

‘A female 37-5 mm. long gave the following measurements :—Length, 
37-5 mm.; csophagus, 2-1 mm.; nerve ring, +5) mm.; vulva, 18-6 mm. 
(from tail) ; width of body at posterior end of esophagus, 42 mm. ; 
width of head, -17 mm. i 

Maturity Period. 

In chicken No. 23, infested during November with 100 eggs, and 
autopsied on the twenty-sixth day after mfestation, female worms had 
attained a length of up to 51-5 mm., and in a female of this length 
fertile eggs were observed in the uteri, but no eggs were recovered from 
the feces. Another bird in this series also given 100 eggs and autopsied 
on the twenty-eighth day (No.:25) yielded only four worms, the largest 
female being 52-6 mm. in length. This female contained many fertile 
eges in the uteri, and an examination of the feces showed that fertile 
eges were being passed. By the thirtieth day females in a bird given 
fifty eggs had attained a length of 65-2 mm., and fertile eggs were 
very numerous in the droppings (No. 26). 


Observations made in May with chickens fed 100 infective eggs 
revealed a few fertile eggs in the droppings of a bird autopsied on the 
twenty-seventh day (No. 217). The infestation consisted of three 
females, 50-2 mm., 51-6 mm., and 53-2 mm. and four males, 35-1 mm., 
46.3 mm., 47-4 mm., and 48 mm. in length, respectively. - 


Discussion. pe 
__ Reviewing the work of previous investigators we find that the life 
history of Ascaridia-galli, as given by the Oklahoma Experiment Station, 
Ackert, and Itagaki differs in several points. As determined by the 


writer, the life history is not entirely in agreement with that recorded 
by Itagaki or Ackert, but there was certainly no evidence of a con- 
Sistent extra-intestinal migration analagous to that occurring in the 
life history of Ascaris lumbricoides, as recorded by the Oklahoma 
Experiment Station. 

Hatching appears to take place chiefly in the small intestine, though 
as a few newly-hatched larve were found jin the gizzard some eggs may 
also hatch in the crop or in the glandular or muscular stomachs. Until 
the tenth day the larvae live freely in the lumen of the intestine or in 
the intervillar spaces. vi eee 

The experiments conducted in November, 1934, showed very 
definitely that from the tenth to the nineteenth day the larve attack 
the intestine wall. During this period, as determined by macroscopic 
pare ere hernia ee eee eee See 


~ DESCRIPTION OF PLATE 75. 
Fig. 1. Third-stage larva. , 
Fig. 2. Cephalie extremity of third-stage larva. 


Fig, 3. Fourth-stage larva. . j 
(a) Mouth (d) Oesophagus. 
(b) Oral papille. - (e) Genital cells. a 
(c) Nerve ring. (f) Female genital opening. 


Pig. 4, Cephalic extremity, fourth-stage larva. 
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Fig. 1. Section of small intestine showing larva. 


and microscopic observations, many of the larve are to be seen with 
their anterior ends buried into the erypts of Lieberkiiln and with the 
remainder of the body floating freely in the lumen. That this penetra- 
tion is usually very shallow is denoted by the fact that many of these 
lary can readily withdraw from the intestine wall and become free. 


_ Fig. 2. Section of small intestine showing destruction of glandular epithelium by 
larva. 


Plate 76. 
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The occurrence of free larve in the lumen of the intestine during this 
period, together with the above observation, may possibly indicate that 
the larve are not confined to any one spot on the intestine wall—that 1s, 
they do not become fixed, but may attack the intestine wall in several 
places. A few may penetrate through to the longitudinal muscle layer, 
and rarely some of these may continue their burrowing activities to 
reach organs lying in the body cavities. 


Tn the chickens autopsied in the May series of experiments evidence 
of larval penetration of the intestine wall was not so striking. The 
majority of the larve in chickens autopsied during the tenth to the 
_ Seventeenth day were apparently free in the lumen oceurring among the 
ingesta. A few were observed up till the seventeenth day with their 
anterior ends buried into the mucosa between the villi, but im most cases 
such larve quickly became free whilst under observation. No larye in- 
any bird were detected deeply buried in the wall tissues. 


It will be remembered that Itagaki recorded that during the 
extremes of summer and winter in Japan the larve attack the intestine 
wall, whilst during spring and autumn they remain throughout their 
life cycle free in the intestinal lumen. It appears most improbable that 
any parasitie worm with a direct life cycle should be dependant upon 
the season of the year to an extent as would involve some alternation 
in the life cycle, yet the observations by the writer made on birds 
infested in November and May appear at first sight to indicate that 
during the autumn (April, May) the tendency for the larve to attack 
the intestine wall is less striking than during the summer (November )- 

‘hese observations, however, are.somewhat confused by the wide varia- 
tions in the number of eggs used as the single dose. _In the November 
experiments, for example, it was noticed that the greater the number 
of eggs fed the more evident was the behaviour of the larve during 
the tenth to the nineteenth day. For example, in chickens Nos. 13, 15, 
and 11, which received dosages of 10,000 to 15,000 eggs, some hundreds. 
of larvee were observed attacking the intestine wall, and portions of 
Intestine were able to be fixed with the majority of.these larvee still 
im situ. With those chickens fed 1,000 eggs comparatively few larvae 
Were observed actually attacking the intestine wall, and many of these 
quickly detached themselves whilst under observation. It is therefore 
considered that the observations made on the comparatively few larvie 
recovered from the April-May series of chickens, which were fed a single 

lose of 100 eggs only, may not have been ‘conducive to a true interpreta- 
tion of larval behaviour during the tenth to nineteenth day. 


_ As further evidence that the behaviour of the larve in the host 
8 probably identical during summer and autumn, it will be observed, 
if Table VIL. is consulted, that after the tenth day there is a sudden 
and conspicuous decrease in the number of larve present. This is true 
of both the November and April-May experiments. This decrease is 
Considered to be due (this will be discussed in greater detail later) to 
4 resistance on the part of the bird developed as a result: of larval attack 
°n the intestine wall. 

. After the nineteenth day the larve live freely in the lumen of the 
Mtestine, and favour that portion of the intestine in the vicinity of 
Which the majority of the newly-hatched larvae had congregated. 


£ When the egg is incubated at 33 deg. C. in 2 mm. of 1 per cent. 
ormalin the first larval moult oceurs after seven days. | The second 
Moult was observed as early as the fifth day after infestation, the third 
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- on the twelfth day, and the fourth on the eighteenth day. These various 
periods for the respective moults are somewhat earlier than those 
recorded by Ackert. 


The minimum maturity period established was amine seven days, 
mature females measuring 51 mm. to 53 mm. In his work on the life 
history published in 1931 Ackert*? used white leghorns, which were 
infested with a single dose of fifty eggs when one month old. The 
minimum maturity period observed by him was about fifty days. The 
maturity period of twenty-seven days was obtained by the writer im 
birds of the same breed and age, and given a single infestation of 
* 100 eggs. Itagaki®’ recorded maturity in thirty-seven days, but did 
not state the age of the birds nor the number of eggs with which this 
figure was obtained. In the light of the very similar conditions govern- 
‘ing both Ackert’s and the writer’s experiments it is very difficult to 
find an explanation for this discrepancy. Similar discrepancies have 
been noted by Baker’ in the figures given by various workers for mature 
growth of the cecum worm of fowls, Heterakis gallinw, namely twenty- 
four to sixty-one days. Baker has noted, however, that the presence 
of blackhead may retard the development of this roundworm, and thinks 
that this may partly explain the variations observed. 


Summary. 
1. When the egg of Ascaridia galli is incubated at 31 deg. C. to 32 
deg. C. the second-stage larva appears after eight days. This is the 
infective stage. At 33 deg. C. the first moult occurs after seven days. 


2. These infective eggs when fed to chickens hatch mainly in the 
small intestine, the larve for the most part inhabiting that portion of 
the small intestine a few centimetres posterior to the entrance of the 
bile duct. A few eggs may hatch in either the crop, glandular stomach, 
or gizzard. 


3. For the first nine days the larvie live freely in the lumen of the 
intestine or in the intervillar spaces. 


4. From the tenth to the nineteenth day the larve attack the 
intestine wall. The majority make their way into the crypts of 
Lieberkiiln, burying their heads shallowly into the tissues, with the 
remainder of the body floating freely in the lumen. During this period 
numbers of larve may also occur freely in the lumen. A few larvae 
may burrow more deeply into the wall tissues, and some may completely 
penetrate it to occur eventually in the liver, lungs, &. There is some 
slight evidence that this migration tendency is associated to some extent 
with the number of larve present, being most conspicuous where a very 
large dose of eggs has been administered. 


5. After the nineteenth day the larve withanew from the intestine 
wall, and are to be found only in the lumen. 


6. Four moults have been observed. The first moult occurs in the 
egg in the minimum period of seven days. The second, third, and fourth 
moults take place in the small intestine at about five, twelve, and. 
eighteen days after infestation, respectively. 


7. The minimum period of maturity in white leghorn chicks infested 
at thirty days of age with a single dose of 100 eggs is twenty-seven days. 


8. Nodule formation, as recorded by Itagaki," °8 was not observed. 
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Fig. 1. Section of ‘small intestine showing the migration of larva into the muscle 
coat. E 


Vig 5) ' ( 
8- 2. Section of small intestine showing larva in mesenteric fold. 
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Recent Developments in the Treatment of 
Tick Fever. 


CO. R. MULHEARN, B.V.Se., Animal Health Station, Yeerongpilly. 


FoR many years it was considered that all cases of tick fever in 
Australia were caused by a single organism, but it is now well 
known that there are five distinct organisms each capable of causing a 
distinct type of tick fever in this country. Two of these organisms give 
rise to a mild form of the disease, and probably never cause any mortality 
in stock. The other three give rise to the very serious forms of the 
disease known as Babesiellosis, Piroplasmosis, and Anaplasmosis. ' 


Anaplasmosis is frequently not recognised as a type of tick fever, 
for the symptoms come on slowly, and are in the form of gradual 
emaciation accompanied by fever and sometimes jaundice. Red urine 
is never passed, even in fatal cases. In the present state of our knowledge 
no specific drug treatment is known for this disease, and it is not intended , 
to discuss it further in this article. 


The other serious types of tick fever are closely related, and both 
attack the animal very suddenly, displaying symptoms of loss of 
appetite, high fever, and distress. The climax is reached in less than 
a week, so that death occurs or signs of recovery are noted soon after 
this period. Red urine is always passed in serious cases of piroplasmosis, 
and usually also in babesiellosis, although occasional fatal cases of the 
latter disease have occurred without red urine being evident. 


It is not possible to distinguish between these two types of tick 
fever without the aid of a microscope, consequently only a general 
diagnosis of tick fever can be made in the field. However, an examina- 
tion of specimens at the Animal Health Station, Yeerongpilly, received 
from natural cases indicates that babesiellosis is by far the most common 
form encountered in Southern Queensland. 


It has long been known that the true form of piroplasmosis can 
readily be controlled by trypanblue and its derivatives, but that these 
drugs are of no value in the treatment of babesiellosis. 


Treatment of Piroplasmosis with Piroblue. 


The piroplasmosis type of the disease is one of two that is regularly 
used and recommended for the protective inoculation of stock against 
all forms of Queensland Tick Fever (for this aspect of tick fever advisory 
leaflets Nos. 15 and 17 should be consulted). 


In carrying out such inoculations it frequently happens that severe 
reactions are produced, particularly in stud animals, for as a genera 
rule they are very susceptible, and it becomes necessary to check such 
reactions by drug treatment. For this purpose piroblue, a derivative 
of trypanblue, has been used with great success during the last few years: 
The dose rate of this drug is 100 ¢.c. of a 1 per cent. solution, and 17 
order to be most effective it must be injected directly into the jugular 
vein. To carry out this treatment 1 gram of the drug, which is supplie 
in a powder form, must be dissolved in 100 ¢.c. (about half an ordinary 
breakfast cup) of clean water which has been boiled and allowed t0 
cool to blood heat. This solution should be made up immediately befor? 
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use, for the drug does not keep well in the liquid form. A stout hypo- 
dermie needle, preferably about 3 inches long, and a syringe are 
Necessary to inject the solution into the vein. Before this is attempted 


the animal should be well restrained and a piece of cord is attached — 


around the lower portion of the neck and twitched tightly so that the 
Jugular vein will stand out prominently. The needle is then inserted 
Into the vein, and when this is successfully carried out the blood will 
flow readily from the free end of the needle. The cord should be then 
released and the piroblue solution injected into the vein. This operation 
Presents no difficulty to the trained person, provided that the animal 
18 well restrained and the necessary instruments are available, and it 
1S usually completed within a few minutes. However, considerable diffi- 
culty may be experienced in attempting this operation in the field when 
Conditions are not the most desirable. If it is not possible to inject the 
drug into the vein it should be injected into several places under’ the 
Skin, but this method is not nearly so effective in controlling the disease 
as the intravenous method. 


: If the disease is well advanced it is essential that the drug should 

be Injected into the vein, for otherwise the animal may die before it could 
€ absorbed into the circulation. Red urine must always be looked upon 

a8 a very serious symptom, and treatment should be carried out without 
elay when it is observed. 


When the drug is successfully injected the animal usually shows 
©onsiderable improvement in from twelve to twenty-four hours, the tem- 
Perature drops to normal, and the parasites disappear from the circu- 
ating blood. In occasional cases this improvement does not follow the 
tst treatment, and it then becomes necessary to give a second treatment. 


4s second treatment should be carried out if the animal is not con- - 


Siderably improved within twenty-four hours of the first treatment. 
Iroblue, like trypanblue, is only effective in the treatment of piro- 
asmosis, and it has no value in the treatment of babesiellosis, conse- 

Muently, when cases of redwater are encountered in the field and no 

Te OSOPIC diagnosis is available, disappointing results may follow its 


The Aciron Treatment of Tick Fevers. 


During the past few years considerable success has been obtained 
ther countries in the treatment of tick fever with a preparation 
Tae as Aciron. This drug has been specially prepared for this pur- 
; Se, and early in the present year supplies were obtained in order that 
Teneut be tested on the Queensland strains of tick fever at the Animal 
falth Station, Yeerongpilly. : ; 


witve 


whi T he drug is put up in tablet form, each tablet weighing 0-25 grams, 
f ch is the dose for a small animal. It is also obtainable in a liquid 

™, being prepared in sealed ampoules each containing 6 c.c. of a 
liga cent. solution, which is the dose for an average-sized cow. The 
1 dk form of the drug, which has the trade name of Acaprin, is 
: oubtedly the most convenient for the farmer, who in cases of emer- 
aid °y is frequently called upon to treat cases of redwater without the 
Rene expert veterinary advice. When Acaprin is used all that is 
Clea SSary is to break the neck off the ampoule, draw the liquid into a 
Ww = Syringe, and then inject it under the skin of the sick animal, 
boil; as when the tablet form is employed water has to be sterilised by 
ng, allowed to cool to blood heat, and then one or two tablets are 


‘ 
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dissolved in 5 to 10 ce. of water, according to the size of the animal to 
be treated. When this is done the dose is injected under the skin as 
with Acaprin. 


The Treatment of Piroplasmosis with Aciron. 


Several experimental cases of piroplasmosis have been treated at 
the Animal Health Station, Yeerongpilly, with Aciron. The results 
obtained have been most satisfactory, and suggest that the drug is equally 
as effective as piroblue in the treatment of this type of tick fever. 
Within twenty-four hours of treatment there has always been a marked 
improvement in the general condition of the animal, the temperature 
has come down considerably, in most cases returning to normal, and 
the organisms have become markedly diminished or have completely 
disappeared from the circulating blood. In those cases in which red- 
water was present the urine had returned to its normal colour overnight. 
In one case a large dose of the drug killed out the organisms completely 
from the animal, so that it was unable to transmit the disease; however. 
it still retained its immunity and proved resistant to reinfection fifty 

~days later. 
Treatment of Babesiellosis with Aciron. 


Prior to the advent of Aciron no satisfactory drug was available 
for the successful treatment of this type of tick fever, consequently the 
results of this experiment were awaited with considerable interest. In 
order to carry out the experiment aged cows of a susceptible type were 
obtained from clean country and transported to the Animal Health 
Station, where they were infected with and developed babesiellosis. 
Different animals were treated with Aciron at various stages of the 
disease, and the results in all cases were very satisfactory. Jn one case 
in which treatment was carried out in a late stage of the disease a second 
treatment approximately twenty-four hours after the first was necessary - 
before improvement and signs of recovery became evident. 


As a general rule the animals were much improved on the morning 
following the treatment, and their temperatures were much lower. The 
organisms do not disappear from the blood following Aciron treatment 
in this disease as they do in piroplasmosis, and they may still be present 
several days later. 


_ In addition to the cases treated at the Animal Health Station. 
Yeerongpilly, between thirty and forty cases of tick fever were treate 
in the field. A large proportion of these were definitely diagnosed as 
babesiellosis by the aid of microscopic slides, and the remainder were 
undiagnosed other than being types of redwater—i.e., either piroplasmosis 
or babesiellosis. All of these animals with the exception of one recovere 
following treatment. The animal that died was in a véry advance 
stage of the disease when treatment was carried out, and little hope 
was held out for its recovery. 


Both the liquid and tablet forms of the drug were employed i? 

obtaining the above results, and in all cases the dose was from 5 tO _ 
10 cc. of a 5 per cent. solution given subcutaneously—i.e., under the 
skin. The method of using the drug is similar to that of imoculati0& 
cattle with blood for tick fever. The site of injection is not importapt 
provided that the drug is delivered under the skin, although perhap® 
the most convenient place is behind the shoulder. Aciron should 1?! 
he given into the jugular vein, as is necessary with piroblue. It ha® 
been stated that occasionally alarming symptoms such as salivatio?: 
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muscular tremors, &c., may follow within half an hour of the use of 
Aciron, but they can be controlled by an injection of up to 10 ee, of 
another drug known as Rephrin. However, in all cases treated with the 
normal dosage under our control no such symptoms haye developed. 


It should be thoroughly understood that the earlier treatment is 
carried out the greater will be the chances of recovery. When the 
disease is suspected the animal’s temperature should be taken by means 
of a thermometer, and if it is in the vicinity of 105 deg. treatment should 
be carried out without delay. The temperature should be taken regularly 
three or four times per day, and if it has not dropped to under 104 deg. 
in twenty-four hours the treatment should be repeated. Owners 
Should not wait until red urine is passed, for then the animal is in an 
advanced stage of the disease and treatment is more difficult. 


_ In addition to the above treatment, it is essential to ensure that the 
animals are comfortably housed, where practicable, and the appetite 
Should be tempted with palatable food such as bran mashes and green 
Stuff given in small quantities at frequent intervals. Where there is 
any evidence of constipation an opening drench should be administered. 


In view of the difficulty in arriving at a correct diagnosis of the 
type of tick fever with which an animal may be affected, owners are 
advised to treat all suspected cases with Aciron or preferably the liquid 
form, Acaprin. This drug is recommended because, besides being a 

Specific against piroplasmosis, it is the only drug that has given good 
results in the treatment of babesiellosis, by far the most common form 
of tick fever encountered in natural cases in Southern Queensland. 
the dose rate is comparatively small, being from 5 to 10 e.c., and the 
method of administration is simple and can be carried out by any person 
Who has a suitable syringe and needle. vee 


WORLD’S CHAMPION COW. 


thi Ret was stated in ‘‘The Australasian’’ recently that for the first time in 
Ty years the world’s record for milk and butter-fat production are both held 
ne cow, Carnation Ormsby Butter King, a Holstein, owned in the United States 
aos merica, Several correspondents have written to that journal stating that this 
Dro ae be correct, as the Australian IMawarra Shorthorn cow Melba 15th of Darbalara 
re Uced a greater quantity of butter-fat. The claim made for the American cow is 
or Ast for both milk and butter-fat production in the one lactation, and not for milk 
while pon eat roduction. Her figures are 38,606 lb. milk and 1,402 1b. butter-fat, 
Tr } ross of Melba 15th of Darbalara are 32,5224 1b. milk and 1,614.10 Ib. butter-fat. 
Ore ae h cases the tests are for 365 days. Although Carnation Ormsby Butter King 
legs ee 6,0834 Ib. more milk than Melba 15th, her yield of butter-fat was 212.10 Ib. 
er vole however, not improbable that Carnation Ormsby Butter King has justified 
ight to hold the world’s record for simultaneous milk and butter-fat production. 
Whigs” Occasion is fitting to give the complete record of Melba 15th of Darbalara, 
milk aie one of the greatest producers.in the world. . Junior two-year-old, 1918— 
Year-cie Ib., average test 4.5, butter-fat 395.07 lb. in 273 days. Senior three- 
Daye, 1919—milk 13,510.50 tb. average. test 4.3, butter-fat 587.13 Ib. in’ 278 
954.47 senior four-year-old, 1920—milk 21,635.5 Ib., average test 44, butter-fat 
Tb. in 365 days. Mature, 1922—milk 29,432 Ib., average test 4.5, butter-fat 
fat 8 Tb. in 365 days. Mature, 1923—milk 32,522.50 Ib., average test 5.0, butter- 
1b,’ }20!4-10 Ib. in 365 days. Her average for the five tests was:—Milk 21,188.90 
» Dutter-fat 973.51 Ib. tea ee} 
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Principles of Botany for Queensland Farmers. 


0, T. WHITE, F.L.S., Government Botanist. 


INTRODUCTION. 


ats connection with the appointment of inspectors under the Diseases 
in Plants Act, it has been deemed advisable that the appointees 
should have some knowledge of the principles of botany. In discussing 
the matter with the Editor, he suggested that a series of articles should 
be published through the ‘‘Queensland Agricultural Journal,’’ and after- 
wards issued in book form. Most of the existing text-books deal with the 
subject of botany in rather too detailed a form for the requirements of 
the officers concerned, and the Editor thought that, it would be possible to 
publish articles that would be of general interest to the farming com- 
munity. Parts of the book have been taken from my “*Hlementary 
Text-book of Australian Forest Botany,’’ and for the right to reproduce 
some of the text and many of the illustrations I am indebted to the 
Commissioner of Forests of New South Wales, Mr. E. H. F. Swain. 


I would like to offer to those interested in plants a few words 
of advice as to the best means of pursuing botanical studies so that 
they can make most use of them. For the purpose of getting to 
know the native or commonly cultivated plants, specimens should be 
gathered and an endeavour made to trace them down by means (OLA 
flora. If this is found to be too laborious the specimens should be sent — 
to a State Government Botanist for identification. When the determina- 
tions have been received the ‘‘flora’’ should be consulted and the 
description run over. It is also a good plan to rua over the descriptions 
of the genus and family or order as well. For this work ‘‘The Queens- 
land Flora,’’ published by the late F. M. Bailey, in six volumes, will be 
found necessary for the serious student. n collecting specimens for 
identification a shoot about 9 inches long and bearing leaves and either 
flowers or fruits should be gathered. If both flowers and fruits can be 
obtained, so much the better. Of grasses and small herbs the whole plant 
can be gathered. It is a good plan to send the whole stem of a grass 
doubled backwards and forwards so as to fold comfortably in a small 
sheet of newspaper, and to include several additional seed heads. of 
larger herbs it is advisable to send the lower growth so as to show the 
characteristic leaves of the lower part of the plant, which often differ 
markedly from those at the top. Plants are more easily worked out oF 
determined when fresh than when dried. A hand lens magnifying from ~ 
five to ten diameters should be obtained for examining small plants an 
for critically examining those with a more intricate floral structure. 

is obviously impossible to send specimens away any distance in a fresh 
condition, and in sending specimens for identification a flowering oF 
fruiting shoot should be gathered, pressed flat between sheets of news- 
paper, and the newspaper changed every day or so till the specimens 
are dried; several thicknesses should be placed between each specimen. 
The specimens should be numbered and a duplicate retained. Fleshy 
fruits and large woody seed vessels should be dried separately. Field 
‘notes on the nature of the bark, size of the tree, &., are of great assist- 
ance for determination purposes, and in some Australian trees, such a5 — 
the Eucalypts and Angophoras, are almost indispensable to correct 
identification. ; . ae 
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Botany is one of the most fascinating and at the same time useful. 
of the natural sciences, a little knowledge of which makes every place. of 
interest, and if the present work in addition to supplying the need of. 
plant inspectors helps only a few people towards a study and proper 
_ appreciation of our native plants, it will have fulfilled the desire of the 
author. ra 


CHAPTER I. 
General. 


Botany is that branch of natural history which deals with plants, 
and has for its object the study of their life histories, structure, distribu- 
tion, classification, economic uses, and general properties. 


It is one of the two branches of the great science biology, which 
embraces the study of all organisms or living objects as distinct from 
such lifeless objects as rocks and minerals. Zoology, the other division 
of biology, deals with animals. 


The following are some of the chief characters and properties of 
Plants, the definitions, however, being only broadly true, as it is 
Impossible to lay down regular definitions when writing on natural 
history. 

Plants are generally stationary, and have a prevailing green colour, 
due to the colouring matter chlorophyll. 


The living substance of the plant secretes cellulose, which forms 
the cell walls, and which is, practically speaking, absent from the animal 
kingdom. : rape gull so 

_ A plant is able to receive nourishment direct from inorganic matter. 
The large groups, fungi and bacteria, are exceptional as they contain 
ho chlorophyll, and are largely parasitic—ie., living on and _ at the. 

€xpense of other organisms; or saprophytic—ie., living on decaying» 
Organic material. _ ; 
Notes on General Classification. 


Before making a study of the plant and its parts in detail it would 
be well to acquaint ourselves with the general scheme of plant classifica- 
tion as now in use, and perhaps the following example will serve to 
€xplain the main ideas. a; 


Ch The Stringybarks, the Tallow-wood, the Blue Gum, the Flooded 
um, the Bloodwood, and the Ironbarks, though distinct from one 
‘Nother, will be seen to have certain points of similarity. In the*words 
Ol the systematist, they are all species of a single genus. ae 


th According to the binomial system of nomenclature introduced by 
" € great Swedish naturalist, Carl von Linne (better known as Lin- 
ieus), every plant has two names—the generic and the specific—both 
°t which should denote some distinguishing feature of the plant, and 

ich correspond to a personal surname and christian name respectively. 


th Thus we have the White Stringybark (Hucalyptus eugemoides), 
© Yellow Stringybark (EZ. acmenioides), the Bloodwood (E. corym- 
9sa), and go on. cs fies: : 


Bo We can easily see that the Apple Trees (Angophora), the Scrub, 
rf X (Tristania conferta), and the Turpentine (Syncarpia) are closely 
‘ffs to the Huealypts, but differ from them more than one eucalypt; 

‘ ers from another. This is expressed by saying that they belong. to;, 

erent genera of a single Natural Order or Family. SOAs 
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The possession of the embryos of the plants mentioned of two 
opposite seed-leaves or cotyledons places them in the sais Dicotyledons, 
which includes most of our forest trees. 


In most flowering plants the ovule, or young seed, is enclosed in an 
ovary, and they are termed Angiosperms, which great group includes 
practically all our cultivated vegetables, fruits, &c., and most of our 
native forest trees, with the exception of the Conifers, which, having a 
naked ovule or seed, are called Gymnosperms. 


The Angiosperms and Gymnosperms together constitute the Phanero- 
gams, which include all plants forming true seeds. Thus we have— 


The Vegetable Kingdom. 
Sub-kingdom Phanerogamae or Phanerogamia. 
Division Angiospermae. 
Class Dicotyledonae. 
Family or Natural Order Myrtaceae. 
-Genus Eucalyptus. 
Species H. acmenioides. 


After this we have sub-species, varieties, and forms, as will be 
found explained in the chapters devoted to classification. 


After the name of the genus or species we often find placed certain 
initials or names. These denote by whom the plant was so designated. 
Thus Hucalyptus L’Herit., means that the genus Hucalyptus was first 
defined by the French botanist L’Heritier, and HL. acmenioides Schauer 
means that this species was first defined by the German botanist Schauer. 
Though seldom used, the authority following the specific name is, strictly 
speaking, just as much a part of the name of the plant as the genus or 
species. The authority is generally dropped in books of a popular nature, 
but is nearly always to be found appended in articles of a technical 
nature, and in ‘‘Floras,’’ as the systematie and descriptive account of 
the vegetation of any country or district is called, as Bentham and 
Mueller’s ‘‘Flora Australiensis,’’ Bailey’s ‘‘Queensland Flora,’’ &e. 


It will commonly be noticed in the following pages that the letters 
sp. or spp. are often placed after the name of a genus. These abbrevia- 
tions are used when it is not desired or deemed necessary to particularise 
any one species of the genus referred to. Sp. implies species in the 
single sense, spp. in the plural. Thus in the next chapter, when referring 
to adventitious roots, /icus spp. are given as examples; here it is meant 
that many species of our native figs form these adventitious roots (Ficus 
macrophylla, F'. platypoda, F. Watkinsiana, &e.). It will also be noted 
that when listing different plants of the one genus, it is not necessary 
to keep repeating the generic name in full; this can be abbreviated by 
using the initial letter of the generic name. 


In the following pages, Chapters II. to VIII. deal with morphology 
or the study of the form and external appearance of the plant, Chapters 
IX. to XI. with the anatomy or internal structure of the plant’s organs, 
and Chapters XII. to XVII. with physiology or the study of the various 
life processes of the plant, particularly with the two great factors of 
nutrition and reproduction. These are followed by chapters on classifi- 
cation and Shiau botany, and geographical botany and plant 
distribution. 
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CHAPTER II. 
The Root. 


The root may be typically defined as the descending portion of the 
plant. It has neither leaves nor buds, and is, practically speaking, 
always protected at the growing point by a layer of tissue known as 
the root-cap. (Plate 78.) There are a few exceptions to the latter part 
of this rule—e.g., the primary root of the Dodder (Cuscuta) and some 
other parasitic plants has no root-cap. 


@ 


Plate 78. 
Longitudinal section of tip of growing root (diagrammatic), much enlarged; 
4, root-hairs arising as outgrowths of epidermal cells; b, root-cap. 
[The outer layers of the root-cap are continually being worn away by friction 
With the soil, but are rapidly replaced by fresh layers from within.] _ 


A characteristic of most roots is the possession of root-hairs which 
are developed from the epidermal cells close behind the growing point. 
Unily a small part of the root is clothed with them, for as the newer 
Ones are formed the older ones die off. They greatly increase the absorp- 
tion surface of the roots from which they spring. The roots of some 
Plants, many aquatic species and some small-leaved conifers, for example, 
are unprovided with root-hairs. The character of the soil largely affects 

© production of root-hairs, and in certain crops it has been found 
that their development is retarded either in very wet or very dry soils, 
their greatest development being in moderately damp soils. 


The chief functions of the root are— 
(a) To anchor the plant firmly in the earth.. 


(b) To help maintain the life of the plant by absorbing water 
and nutritive substances held in solution in the soil. 
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Plate 79. 


Pandanus on sea-shore, Green Island, near Cairns, showing prop roots. 


[Photo. by Queensland Government Tourist Bureau. 
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They may also take on special functions, such as climbing organs 
(as in the Creeping Vig, the Ivy, &c.), as reservoirs or storehouses of 
nourishment (as in the radish, carrot, beet, turnip, dahlia, &e.), as 
props to keep the plant in position, as in Pandanus (Screw Pine) (Plate 
79), in the Red Mangrove (Rhizophora mucronata), and on a smaller 
Seale in the maize and other large grasses. In floating aquatic plants, 
such as the Water Hyacinth and Duck Weed, they act as a keel or 
ballast to keep the leaves and other floating parts in position. 


The first root developed by any plant is termed the primary root. 
All roots subsequently developed from the - ‘primary root or any other 
part of the plant are termed secondary roots. 
If we examine a young seedling tree we will usually find— 
(a) A root growing straight down into the soil; this is the first 
Y root formed by the seedling, and is the primary root. In 
most cases this grows rapidly, elongates, and forms the tap- 
root of the older plant. 

(b) Roots given off laterally from the main degeanitine root, and 
branching and rebranching, these being termed the secondary 
roots. 

New roots, when developed so that the youngest are always nearest 
to the growing point are said to be developed in acropetal succession, 


Plate 80. 
A. Seedling, Wheel of Fire (Stenocarpus sinuatus), natural size. 
endo —Longitudinal section of root (enlarged), somewhat diagrammatic, showing 
enous origin of the Besoneary, roots; p, primary root; s, secondary roots; 1, 
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and are termed normal. All roots developed otherwise are said to be: 
adventitious. The total root growth made by a plant is termed its. 
root system. 

All roots, except the primary root or roots, are formed from the 
inner tissues of the parent root or other member from which they 
originate, and as they grow break through the outer tissues. (Plate 80.) 


In many plants the tap-root dies off, and an extensive adventitious 
root system is formed, numerous roots springing out from the base 
of the stem at successively higher and higher points; these, although 
they often arise from the stem at some distance above the surface of the 
soil, eventually travel down until they reach the earth and help to 
anchor the plant more firmly in the soil. This is well illustrated in the 
maize and other large grasses such as maize, sorghum, sugar cane, &e. 


= 


Plate 81. 


Seedling Summer Grass (Panicum sanguina’e), natural size; showing a primary 
root (p)}; this soon dies away, but the adventitious roots (a) continue to develop 
and fresh ones to be formed. 

E In many cases the whole root system is formed of these adventitious 

roots. Such a system is characteristic of the Monocotyledons (grasses. 
palms, lilies, &c.), although it is by no means confirmed to them, being 
found in many Dicotyledons. In the Monocotyledons, the embryo, or 
young plant, may possess more than one primary root. ‘These are, 
however, only used by the growing plant in its very young stages, their 
place soon being taken by roots springing out from the lower parts of 
the stem. (Plate 81.) 

Adventitious roots are usually fibrous, as in the grasses, but some- 
times they act as storehouses for nutriment, as in the dahlia, sweet 
potato, and some Australian vines of the grape family, yam family, 
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&c. Roots, tuberous or otherwise, which become swollen and act as 
storehouses of nourishment, are termed tuberous roots or root-tubers. 


Although true roots bear neither buds nor leaves, the roots of some 
trees are capable, under certain circumstances, of sending up leafy 
shoots termed root-suckers. hese are specially characteristic of trees 
with a wide-spreading and shallow root system. Root-suckers are most 
frequently formed after injury to the parent tree, as when it has been 
cut down or severely cut back or pruned. The character is especially 
well developed in the Poplars, in the Tree of Heaven (Ailanthus glandu- 
losa), in the English Elm, and in certain varieties of pears and plums. 


Tm nursery work the formation of root-suckers is sometimes taken 
advantage of, as in the propagation by means of root-cuttings of the 
well-known horticultural plants Dracena and Cordyline spp., of the 
horse-radish, blackberry, &e. 3 


These root-suckers are not to be confused with the stool shoots or 
Coppice shoots of ecualypts and other trees to which the term sucker 
shoots and sucker leaves are popularly applied. Stool or coppice shoots 
Spring from the main trunk mostly after it has been injured, and 
pumccaly from the butt or stump after the main trunk has been cut — 

own. : : 

With the object of making a dense, bushy head, it is a common 
Practice to cut off the trunk of a tree some 6 feet or more above the 
ground. The shoots that spring from just below the cut surface are 
termed pollard shoots to distinguish them from ordinary stool shoots 
which arise from a low stump. The practice: of pollarding is often. 
resorted to by gardeners to improve the symmetry of and appearance 
of Hucalypts and other trees which do not ordinarily bear dense foliage. 
t is seen in commercial practice where willows are topped or pollarded 
for the purpose of producing numerous shoots suitable for basket-making. 


Tropical and subtropical mixed forests contain a number. of 
trees whose uppermost roots. and basal portion of the trunk form 
large plank-buttresses. In the rain-forests of tropical.and sub-tropical 
Australia this habit is well developed in many species; for instance, 
In the different species of Figs (Ficus spp.), Stavewoods or Crowsfoot 
Elns (arrietia spp.) (Plate 82), the Carrabin (Sloanea Woolsii), the 

arara (Weinmannia lachnocarpa), &e. 


In rain forests or heavy jungles, in Queensland misnamed ‘‘serubs,’’ 

the absence of much direct sunlight on the ground surface and the 
Crinity of the humus-containing upper layers of the soil both tend to 

evelop surface roots; owing to the high humus content of the surface 

Soil and its avidity for oxygen, oxygenation of the subsoil is retarded, 
and this acts still further to develop extensive surface root systems, 
often including large plank-buttresses. A ‘i 


The old, hard, woody roots and root buttresses probably serve the 
Very useful purpose of stays, helping the tree to resist the lever-like 
Strain exerted by the stem with its crown of branches and foliage as it 


iS swayed by the high winds. Increased resistance to wind is rendered | 


Necessary in the rain forests, because the saturation of the soil by the 
°Xcessive rainfall increases the liability to windfall. 


When roots are developed in the earth they are termed subterranean, 
When in water aquatic, when in the air aerial. Some aerial roots—as 
Mmany Figs (Ficus spp.), are formed on the main branches and travel 


* : Plate 82. 


- Crow’s-foot Elm or Booyong (Tarrietia argyrodendron), showing typical 
duttresses, Imbil State Forest, Mary Valley. 


[Photo. by A. H. Chisholm. 
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down till they reach the earth, and help to support the member from 
which they originate, besides supplying the tree with additional nourish- 
ment. In this way a single tree may eventually cover several acres, as 
in the well-known Banyan type of fig-trees. In the majority of figs. 
the whole trunk is often formed from aerial roots (Plate 83). 


In many mangroves the aerial roots developed from the stem form 
stilt-like processes which serve not only to fix the tree firmly in the 
soft, muddy substratum in which these plants grow, but also-to ensure 
a supply of oxygen for the rest of the root system. In the Black 
Mangrove (Plate 84), found along the whole Queensland coast, in the 
White Mangrove (Avicennia), in one form or another one of the most 
widely distributed of trees round the coasts of the world, and in some 
other mangroves and swamp trees, the roots send up breathing processes 
or aerating roots which serve to give the plant additional communication 
with the atmosphere, and thus ensure a sufficient supply of oxygen for 
the roots, there being no supply of free. oxygen in the mud in which 
these trees grow. New roots are formed below the processes, and these 
serve to prevent the mud being washed away from the root system and 
to keep a new root system always in conformity to the mud level. Some 
aerial roots, those of epiphytes, plants which live on trees but are not 
parasitic on them—very many orchids, for example, do not reach the 
ground, but mainly serve as means of attachment; they frequently con- 
tain chlorophyll, the green colouring matter of plants, and perform in 
part the functions of leaves. 


The roots of epiphytic orchids are enclosed in a spongy sheath, 
termed the velamen. It is the velamen which gives the white, corky 
appearance to orchid roots, especially when dry.: It is a many-layered, 
Spongy tissue, whose function it is to soak up rapidly and afterwards 
hold moisture. A similar sheath is developed in the epiphytic members 
_ of another family of plants, the aroids or Aracea. 


CHAPTER ITI. 


The Stem. 


In its typical form the stem may be defined as the ascending leaf- 
Jearing portion of the plant. 


The first stem formed by a seedling is termed the primary stem. 
All stems, with the exception of the primary stem, are developed from 
the superficial tissues of the member from which they originate, and not 
‘rom the internal tissues as are roots. ~ : 


_ ‘The forms taken by stems are of infinite variety, some trailing along 
the surface of the soil, some slender and climbing, and some extending 
underground, when they can only be distinguished from roots by the 
absence of a root-cap and the presence of scale-like leaves or the 
Possession of leaf-buds. ; . 


In plants of annual duration the stems are usually somewhat 
Succulent in texture, and are said to. be herbaceous. 


When the primary stem persists for some years, as in trees, it 
becomes hard and woody, and is termed the trunk. — 


_ Nodes and Internodes.—The point at which one or more leaves is 
S1ven off is termed a node, and’ the portion of stem lying between two 
SUccessive nodes an internode. In many plants the nodes are swollen 
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Plate 83. 
Roots of a Native Fig (Ficus Watkinsiana), Lamington National Park, South- 
Eastern Queensland. The roots are gradually crushing the life out of the host 


tree, and will eventually feed on the decaying wood. The whole trunk of the fig 
tree will thus eventually be formed of root tissue, 


[Photo. by Queensland Government Tourist Bureau. 


in 
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or marked by a well-developed line around the stem. This is well seen 
in grasses, especially in the bigger sorts, such as the bamboos, sugar- 
cane, maize, &c. 


General Descriptive Terms. 


When stems are seen to be circular in transverse section they are 
said to be cylindrical, when possessing several prominent angles to be 
angular, when marked longitudinally with more or less prominent ribs 
to be costate or ribbed, or they may be furrowed or striate if the furrows 
are small and line-like, and so on. : : 


Plate 84. 


Black Mangrove (Bruguiera Rheedei), showing mangrove knees, ' Russell Island, 
Moreton Bay, , ot 


[Photo. by C. 2. White. 


Commonly stems or branchlets are angular in a young state, 

hecoming more or less cylindrical with age, as the young branchlets of 

Ueensland Black Wattle (Acacia Cunninghamii), the young coppice 
Stems of some eucalypts, &e. 


Climbing. Plants.—The forms assumed by climbing stems and the 
Special organs adapted for climbing are various. They may cling by 
Means of adventitious roots, as in the Ivy and Tecoma radicians, by 
Means of special organs called tendrils, which are slender, thread-like 

Odies, simple or branched, and which twine in a loose or tight coil 
Tound some stronger-stemmed plant or other support. They may be 
Specially modified branches, as the cucumber, melon, passion vine, grape 
Yihe, &c.; modified parts of the flowering branches, as in Antigonon. 
N some species of Ampelopsis (Virginian Creepers) the tendrils form 
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flat, adhesive discs at their tips. Some climb by means of hooks and 
recurved spines, as in the Lawyer Vines (Calamus spp.). When a plant 
climbs by spirally twisting round a support it is termed a twiner, as 
in the Morning Glory. 


Plate 85. 
Lianes in a tropical rain-forest or scrub, Malanda, North Queensland. 


[Photo. by Queensland Government Tourist Bureau. 


Some plants, though not distinctly climbers, may often be found 
with their stems resting on or entangled among the branches of stronger- 
erowing plants, and are said to be rambling or straggling, as in the 
well-known garden plant Bougainvillea. When growing in the ope? 
such plants take the form of rambling shrubs, but when growing in 
the mixed, dense forest often climb to a considerable height among the 
tops of the trees, as in the Cockspur Thorn (Cudrania), and Lantana 
(Lantana Camara). 


a 
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A large climber with a woody stem is called a liane, as the Water 
Vines and Monkey ‘Vine or Monkey Ropes of the coastal scrubs or 
jungles. (Plate 85.) 


In some plants the stem presents a jointed appearance at the node, 
the stem being hollow between the points, as in grasses. In this case ~ 
the stem is termed a culm. 


A stem rising from the ground and bearing flowers, but no green 
leaves, is termed a seape—e.g., the Spear Lily (Doryanthes), the ground 
orchid (Dipodium punctatum), Flat Weed (Hypocheris radicata) 
Dandelion, &c. 

Runner or stolon is the term applied to branches which travel some 
distance, reaching the ground at intervals, and forming buds from the 
base of which adventitious roots are formed. These buds eventually form 
independent plants owing to the portion of the stem between them and 
the parent plant dying away. They may be aerial, as in the strawberry, 
_ Rhodes grass, water hyacinth, &c., or subterranean, as in the potato, 
nut grass &e. Plants which produce a number of stolons are said to 
be stoloniferous. (Plate 86.)° When runners are short and stout, as in 
- some garden succulents, they are often termed offsets. 


This method of propagation is often artificially induced in different 
plants by gardeners by taking the branches and pinning them down to 
_ the soil where, when they have sent out sufficient adventitious roots, they 
are separated from the parent plant, the process being termed layering. 


A rhizome is a root-resembling stem more or less subterranean and 
horizontal, giving off numerous fibrous roots below and leafy shoots 
above—e.g., Cunjevoi, many grasses and sedges, as Couch grass, Johnson 
erass (Plate 87), &¢., many ferns, as Bracken, &e. Shoots arising from 
subterranean branches are termed suckers—e.g., common garden Mint. 
When arising from roots such shoots are termed root-suckers. ; 


A corm is a short, fleshy, underground shoot consisting for the 
most part of a massive, swollen, solid portion called the disc, which is 
covered externally by a few more or less sheathing, scaly, inconspicuous 
leaves, as in Gladiolus, Watsonia, &c. 


A bulb is a short, stout, underground stem, but the disc is com- 
paratively small, being covered with large, fleshy scales—e.g., onion, 
lily, &e. The corm is sometimes referred to as a ‘‘solid bulb.” 


A tuber is a swollen, underground stem, or portion of a stem, bearing 
scale-like leaves with buds in their axils from which leafy shoots arise, 
and by which they can be distinguished from roots. The tubers of the 
- potato are borne at the end of subterranean runners or stolons. 


Bulbils are small bulbs, corms, or tubers, which make their appear- 
ance on aerial shoots, separate from the parent plant, and on reaching 
the ground are capable of forming independent plants. They are found 
in many species of Dioscorea (Yams). 


When branches are green and take on the functions of the ordinary 
green leaf they are termed cladodes or phylloclades, the most familiar — 
examples in Australia being the various prickly-pears (Opuntia spp-)- 
In these plants the flowers and fruits are borne on the edge and flat 
surface of the cladodes. The true leaves borne on the young shoots 

are quite small, and soon wither or drop off the cladode as it increases 
with age. — 
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- : Plate 87." J 
_ Johnson Grass (Sorghum halepense), 2 grass with 
rhizomes, 


large white underground 


[Photo., Department of Agriculture and Stock, Brisbane. 2 
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Cladodes are not always flat. In the She Oaks (Casuarina) the 
leaves are reduced to minute teeth, occurring in circles at intervals along 
the branches, which are green and perform all the functions that would 
ordinarily be fulfilled by the foliage leaf. In the Dogwood (Jacksonia) 
and Native Cherry (Exocarpus) the cladodes are slender and angled, 
the leaves are often seen on young trees and shoots, but are very 
deciduous. 

The young stems and branchlets commonly bear characteristic marks. 
often of much use as distinguishing characters—e.g., the leaf-scars, the 
points from which leaves have fallen often show up very prominently, 
and enable one to arrive at a knowledge of the leaf arrangement, though 
all the leaves have fallen. : 

Lenticels are external openings in the bark, and are special organs. 
which allow the air to gain access to the internal tissues. They are 
usually noticeable as raised corky lines or spots of a paler colour than 
the surrounding bark. ' 

Stem Structure. : 

If we make a transverse cut through the stem of any 
of our common forest trees or shrubs we will see that it consists. 
of two distinct parts—a large, internal, hardened portion (the wood) 
and a thinner, softer, external portion (the bark). The latter is com- 
posed of two distinct portions, living tissue on the inside and dead 
tissue on the outside, and although the whole is commonly called bark, 
-by many botanists that term is applied only to the exterior layer of 
dead tissue. As‘the stem of the tree expands the outer layer of dead 
bark, being unable to grow further, must be gradually shed or split, 
and the manner in which this takes place varies for different trees. In 
the Cherry and young Hoop Pine it peels off in rolls. In many gums, 
such as the Gum-topped Box, it is shed in long ribbons. In other trees, 
such as the Spotted Gum, the Plane Tree, and Kauri Pines, it falls off 
in flakes. Where it is more persistent it usually becomes cracked and 
fissured in some way; an extreme example is seen in the Ironbarks. 


Heart-wood and. Sap-wood.—In older trees the wood is often marked. 
off into two distinct portions, an inner, the heart-wood or duramen,. 
being darker, much harder, and more durable than an outer, the sap-wood. 
or alburnum. 

In many wattles (Acacia), particularly those of inland parts, sucli 
as the Mulga, Bendee, Boree, &c., and eucalypts the duramen is very dark 
and heavy, and occupies the greater portion of the stem, the alburnum 
being reduced to a narrow border of paler-coloured wood. In some 
of the woods of the tropical and subtropical mixed forests of Queensland 
and northern New South Wales distinctive hard and softwood zones may 
not be differentiated. 


Annual Rings—In many trees a transverse section of the stem 
shows a number of lines arranged around the pith, dividing the stem 
into suecessive concentric layers known as the annual rings, so called 
because, as a rule, one ring is formed each year, so that by counting 
the number of rings the age of the tree can be ascertained. 


In plants of colder countries, where the seasons are well marked 
and growth is practically at a standstill during the winter, the annual 
rings are usually very pronounced, the cause being that wood formed 
in spring is of less density than that formed in the autumn or later 
in the year. The change from spring wood to autumn wood is frequently 
a gradual one, but the difference between the autumn wood of one year 
and the spring wood of the next year lying outside it is quite sharp. 
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In the majority of trees and plants of tropical countries the annual 
rings may be ill defined or even entirely absent. Two native trees 
in which the annual rings are particularly well defined and reliable are 
the Red Cedar and the White Cedar, which, being deciduous, have a 
well-marked period of rest. 


Medullary Rays.—Running from the centre out towards the bark 
¢an generally be noticed a number of radiating strands known as 
medullary rays. The presence or absence of these rays, their relative 
size and prominence, distance apart, and other characters that can be 
noticed are important points in timber identification. Seen on a longi- 
_ tudinal radial section of the wood these rays appear as shining bands, 
more or less marked, giving the well-known silver grain to wood ‘‘cut 
on the quarter.”’ 


A section through a palm stem shows no medullary rays or annual 
rings, but shows up a number of hard, usually black areas, the vascular 
bundles. 


Plate 88. iSiee : 5 

Transverse section through stem of a Tree Fern (Alsophila excelsa). The 

Main vascular bundles are seen as eight large, curved bodies round the edge. Each 

18 surrounded by a band of hard, strengthening tissue. The small black dots 
Scattered over the centre are very small accessory vascular bundles. 


[Photo., Department of Agriculture and Stock, Brisbane. 


In a transverse section of a tree fern (Plate 88) these vascular 
bundles show up surrounded by large, elongated, black, hard areas; 
also no distinct bark is formed, the trunk, which in this case is really a 
Very large, erect rhizome, being clothed with a mass of adventitious roots 
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and, usually, the bases of fallen fronds. The structure of the wood 
and bark is dealt with in more detail in the chapters devoted to anatomy. 


CHAPTER IV. 
The Leaf. 


Leaves are lateral outgrowths from the stem from which, usually 
speaking, they differ considerably in form and structure. 


Under leaves are included (a) the cotyledons or seed-leaves; (b) 
the foliage leaves, which are the ordinary green leaves of the plant and 
which in a popular sense are the only members regarded as leaves; (c) 
the scale-leaves, which are generally protecting organs to more tender 
parts and are often devoid of chlorophyll, and may be regarded in some 
cases as leaf-bases, the broad, green, spreading portion of which (the 
lamina or blade) has not developed, or as entire leaves which have 
remained in a rudimentary condition; they are usually found on sub- 
terranean stems, and may be thick and fleshy. and serve as storehouses 
_ for food, as in the scales of an onion or lily bulb, or they may be pro- 
tecting organs for the rudimentary and tender parts contained in the 
bud, in which case they are commonly brown and dry, but differ con- 
siderably in colour and texture in different species of plants. Some 
plants which are not green, produce, in addition to their flowering parts, 


 geale leaves only; the root parasites Orobanche (Broom Rape) and 


- Balanophora afford examples, as do some ground orchids—e.g., Hpipogum 
nutans, Gastrodia sesamoides, Dipodium punctatum, &e.; (d) bracts 
and floral leaves, which will be dealt with in the chapters dealing with 
the inflorescence and the flower. 


In the present chapter we will confine our attention to the foliage 
leaves; these are concerned with nutrition, being organs of respiration, 
and for converting the raw material absorbed by the plant into various 
compounds that can be utilised in the building up of its tissues. 


Arrangement.—The mode of arrangement of the leaves on the stem 


_ as a general rule is constant in the same species of plant. 


Two kinds of arrangement are recognised (a) spiral and (6) 
whorled. In the former only one leaf is developed at each node, and 
the leaves are said to be alternate; it is spoken of as the spiral arrange- 
ment because an imaginary line supposed to pass round the stem through 
the Jenhuaece and following their order of development would describe 
-a spiral. pe 


developed from the same node; when two leaves occur they are said to 
_ be opposite, as in Lantana, Coffee, Coleus, Salvia, Wild Mint, &c.; when 
_ three or more occur at the same node they are said to verticillate, ds in 

some races of the Australian nut (Macadamia ternifolia), Oleander 
(Nerium Oleander), &e. ss 


Sometimes the arrangement may vary on different branches or at 
different stages of growth, as in certain Eucalypts where the leaves on 
coppice shoots or young trees may be opposite, whereas on the ordinary 
shoots of the older trees they are alternate. — 


Opposite leaves are said to be superposed when they are arranged 
in two ranks; that is, in any one whorl the opposite leaves are in the 
same plane as those immediately above or below them, and their arrange- 
ment is said to be distichous or bifarious. In the majority of plants 


In the whorled or cyclic arrangement two or more leayes are — 
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with opposite leaves, however, the different pairs are generally, placed 
at right angles to the immediate neighbouring ones, and are said to be 
decussate, though sometimes, as in the Apple Trees (Angophora spp-),; 
by the twisting of the leaf-stalk and consequent alteration of the position 
of the blade the arrangement may appear distichous. 


If in the same species of plant the leaves are opposite, sub-opposite, 


or even alternate, they are said to be scattered. 


Leaf Aail—The upper angle formed between the leaf-base and 
the stem or branchlets is termed the leaf axil. 


Leaf Buds.—Buds may contain only rudimentary foliage leaves, or 
may develop into leaf-bearing and flowering shoots. When buds arise 
at the apex of the stem they are said to be terminal, when in a leaf axil 
axillary, while those formed in any other position are adventitious. 


Buds may be covered with a series of dry'scales which fall off as 
the bud opens and which act as a protection to the delicate, immature 
parts within—e.g., Brush Box (Tristania conferta) ; in some cases the 
young parts are protected by a coating of gum or resin, sometimes by 
a coating of wax, at other times by a covering of wool or hair. The 
Various ways in which buds are protected can best be observed by > 
gathering those of a number of easily accessible plants. Often the buds 
aoe unprotected by any of the means noted, when they are said to be 
naked. ; 

_ Vernation.—The arrangement of leaves in the bud is termed verna- 
tion, and varies in different, but not in the same species. 


The leaves in the bud stage may not be folded at all, as in Euca- 
lypts; 
May have the edges rolled inwards, i.e., when the edges of the 


leaf are rolled in on the upper surface towards the midrib, 


as in the Scrub or Brush Wilga (Geijera salicifolia) ; 

May have the edges rolled outwards, or rolled in towards the 
midrib of the leaf on the under surface, as in the Brush or 
Serub Stringybark (Rhodamnia trinervia) ; 

May be rolled upon themselves so that one edge covers the other, 
as in the Figs (Ficus spp.) ; __ ast i 

May be coiled inwards from the apex, as in fern fronds; 

May simply have the two longitudinal halves folded in face to 

face, the midrib acting as a hinge, as in the Red Ash (Alphi- 
tonia), Australian Nut (Macadamia) ; or 

May be folded between the nerves in longitudinal or oblique 
pleats, as in the Cabbage-tree Palm (Livistona) and other _ 
Fan palms. 1 34 


. All these arrangements have different terms with which one becomes 


More or less familiar after some experience in descriptive botany. 

Parts of a Leaf—trf a leaf be examined it will generally be seen 
that it consists of two distinct parts (Plate 89), (a) the expanded. green 
Portion, the lamina or blade, and (b) a more or less eylindrical stalk . 
°r petiole. In many plants the petiole is absent, in which case the leaf 
18 said to be sessile, whereas a leaf with a distinct petiole is petiolate. 

Ypically the petiole is of a cylindrical shape, but with the upper surface 
attened and very often grooved or channelled, especially towards the 
ase, serving to drain off water from the leaf-blade; it is sometimes 
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winged, as in the orange. Sometimes the base of the petiole is expanded 
into a sheath—the leaf-sheath or vagina—which partly or completely 
embraces the stem; this is well exemplified in most palms, in the Banana 
{Musa spp.), grasses, &e. 


; é Plate 89. 

Leaf of a Native Laurel (Cryptocarya). m, midrib; n, a main lateral nerve; , 
_-p, petiole or leaf-stalk; v, veins and veinlets. The whole of the leaf apart from 
the petiole is called the lamina or blade. — 


-  Venation—Looking at our leaf again, a continuation of the petiole 
will be noticed running up the centre of the leaf; this is termed the 
midrib (Plate 89 m), and given off from it on either side are a number 
of strands—the ribs, nerves, or veins (Plate 89 n)—and between these, 
again, a great number of smaller strands—the veinlets (Plate 89 v). 


The manner in which the strands are arranged on the blade of the 
eae is known as the venation, and varies considerably in different 
p ants. : 
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Two main forms are recognised :— 
(a) Parallel veined leaves. 
(6) Reticulate or net-veined leaves. 


: In parallel venation the stronger veins run parallel to one another, — 
as in grasses, lilies, &e. : 


The term is also applied where there is a distinct central strand 
stronger than the others—the midrib—and veins running from it to 
the edge of the leaf and approximately parallel to one another, as in 
the Banana (Musa spp.), in Wild Ginger (Alpinia spp.), &e. 


In both eases a number of veinlets connect the veins and run at 
right angles to them, but do not form a network, and are not sufficiently 
strong to prevent the leaf being torn in strips between the main nerves. 
Where there is a distinct main strand with lateral nerves given off every 
here and there either side of it the leaf is said to be penni-veined. 


Generally speaking, as in Plate 89, the midrib divides the lamina 
of the leaf into two approximately equal longitudinal portions, but when 
the division is obviously unequal the leaf is said to be oblique, as in the 
Tree Tobacco (Nicotiana glauca). 


Margin of the Leaf—The margin of the leaf is said to be— 


entire, when it is perfectly even and is not indented in any 
way; °. 

serrate, when it shows a number of sharp, saw-like teeth directed 
upwards, as in the Wallum (Banksia serrata and Banksia 
emula) ; 

dentate, when the teeth are directed outwards; 


crenate, when the teeth are rounded, as in several species of 


Eleodendron; 

toothed, a term commonly used where perhaps the leaf cannot 
be described as distinctly serrate, dentate, &c., as the leaves 
of the Sassafras, (Doryphora), which may be described as 
coarsely toothed ; 

sinuate, when deeply indented, with broad; irregular teeth, as in 
the British Oak (Quercus Robur) ; 

spiny, when bearing a number of hard, spiny processes, as in the 
Holly (Jlex), in the Native Holly (Alchornea), &c. 


Lobed or Divided Leaves (Plate 90). A penni-veined leaf may be 
lobed half-way down to the midrib or more, when it is said to be 


Pinnatifid. If incised almost or quite to the midrib, as in the Silky Oak . 


(Grevillea robusta), the Bangalow or Piccabeen Palm (Archontophenia), 
the Burrawang or Zamia (Macrozamia), &c., it is said to be pinnatisect. 


_When there are several nerves radiating out from the base of the 
lamina the leaf is said to be palmately nerved, and the corresponding 
terms of palmatifid (Plate 90, figs. 4 and 5) and palmatisect (Plate 90, 
8. 6) are used, according to the degree of lobing of the laminia; some- 
times the leaf is simply said to be palmate or palmately divided. 


The parts divided off by the incisions cannot be readily detached 
Re Red off without tearing from the midrib, and are called segments 
Y lobes. ; 


9 
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Plate 90. 


Lopep Leaves.—1. White Yiel Yiel Leaf (G@revtllea Hilliana), deeply pinnatifid. 
2. Red Oak or Queensland Waratah (Embothrium Wickhami var. pinnata), pinna- 
tisect. 3. Leaf from young tree of Silky Oak (Greviilea robusta) doubly or twice 
pinnatisect. 4. Scrub Bottle Tree (Brachychiton discolor), palmatifid. 5. Native 
Rosella (Hibiscus heterophyllus), deeply pinnatifid. 6. Bottle Tree (Brachychiton 
rupestris), palmatisect leaf from a young tree. The leaf on adult trees is usually 
different. ; 


[Photo., Department of Agriculture and Stock, Brisbane, from 
“Elementary Text-book of Australian Forest Betuny.”’ 
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_ Sometimes the lobing is once or more repeated, as.in young plants 
of the Silky Oak (Grevillea), species of Petrophila and Isopogon, when 
the leaf is simply described as pinnately divided, once or twice pinnately, 
palmately, or ternately divided, as the case may be. 


Comipound Leaves.—When, as in the case of Red Cedar, Rosewood, 
&e., the leaf is further divided so that each division has a distinct inser- 
tion of its own, and each of them can be separated from the common 
petiole, as the whole can be separated from the stem, the leaf is said to 


be compound, all other forms being known as simple. The divisions — 


of a compound leaf are called leaflets. As with leaves, a leaflet may be 
sessile, nearly sessile, or provided with a leaf-stalk, the petiolule, when 
the leaf is said to be petiolulate. . 


The terms already given as to the margin, venation, &c., of a leaf 
can be applied in the same sense to a leaflet. : 


Shapes of Leaves (Plate 91).—The shapes of leaves are innumerable, 
but the following is a selection of terms employed in descriptive botany 
to the commonest forms of outline presented by the lamina of simple 
leaves. In the case of leaves with a cut margin the general shape 1s 
deseribed by imagining a line passing through the base and apex of 
the lamina and passing through the outermost points of all the principal 
teeth or divisions of the lamina. 


A leaf is described as— | . 
acicular, needle-shaped, elongate, with sharp edges, and tapering 
to a point, as the Pine leaf (Pinus spp.). (Plate 91, fig. 1) ; 


terete, elongate and round in cross-section, as the needle-leaved 
species of Hakea (Needle Woods or Needle Oaks). (Plate 91, 
fig 2); ; 


linear, flattened and narrow, several times longer than broad, | 


with parallel margins. (Plate 91, fig. 4) ; 


subulate, narrow and tapering from base. to apex, as the leaves in 

seedling trees of the Cypress Pine (Callitris spp.), Hoop 
_ Pine (Araucaria Cunninghamit). (Plate 91, fig. 6) ; 

lanceolate, if elongate and tapering at both ends, as in Cabbage 
Gum (Angophora lanceolata). (Plate 91, fig. 7) ; 

ovate, egg-shaped, with a broad rounded base and narrowed 
towards the apex, as in.the coppice leaves of Spotted Gum 
and some other eucalypts. (Plate 91, fig. 17) ; 

orbicular, circular or nearly so, as in the common garden Nastur- 
tium (Lropaulum majus) ; Ee 

cuneate, wedge-shaped, broad and blunt at the apex and gradually 
tapering to the base, as in Dodonwa cuneata. (Plate 91, 
fig. 18) ; : 

triangular, the reverse to cuneate, broad at the base and gradually 
tapering to the apex; 

spathulate or spatulate, shaped like a spatula, broad and rounded 


at the apex, long and narrow in the lower ‘part, as the basal” 


leaves of some herbaceous plants—e.g., the common Daisy, 
Flat Weed (Hypocharis), Cudweed (Gnaphalium), &e. 

reniform, kidney-shaped, as in Viola hederacea (Native Creeping 
Violet) ; 
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: Plate 91. 

Snares or Leaves.—l. Cat-o’-nine-tails (Hakea lorea) (s) section (terete). 
2. Pine (Pinus) (s) section (acicular). 3. She Pine or Brown Pine (Podocarpus) 
(linear-lanceolate). 4. Hovea longifolia (linear). 5, Cabbage Gum (lanceolate). 
§. Hoop Pine Seedling (subulate). 7. Black Sassafras or Oliver’s Bark (lanceolate). 
8. Litsea dealbata (elliptic-lanceolate or broadly-lanceolate). 9, 10, 11. Quinine 
Berry (9 and 10 oblong, 11 elliptic). 12, 18, 14. Hxocarpus latifolia (elliptic, oval, 
and orbicular, respectively). 15 and 16. River Mangrove (obovate). 17. Spotted 
Gum coppice leaf (ovate). 18. Cupania Wadsworthi (cuneate). 19. Pittosporum 
rhombifolium (rhomboid). 20. Scrub Leopard Wood off young branches (obcordate). 
21. Serub Leopard Wood off flowering shoot (oblong-elliptic). 22 and 23. Barklya 
syringifolia (cordate and deltoid, respectively). 24. Spotted Gum off flowering 
shoot (faleate). All the above leaves with the exception of No. 2 are from more 
or less common native Queensland plants. 


[Photo., Department of Agriculture and. Stock, Brisbane, from 
“Elementary Text-book of Australian Forest Botany.’’ 
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falcate, sickle-shaped, as the leaves of many eucalypts, Persoonia 


falcata, the phyllodes of many wattles, &e. ; 


cordate, heart-shaped, with two broad, rounded lobes at the base 
_ and a gradually tapering apex, as in the Stinging Tree and 
Gympie Nettle (Laportea). 


x; Plate 92. — ; 
pinm OMPOUND Leaves.—l. Simply pinnate, leaflets opposite (Cassia). 2. Simply 
a leaflets alternate (Murraya). 38. Trifoliolate (Coral tree, Erythrina). 
- Bi-pinnate (Cesalpinia). 5. Digitate (Heptapleurum). : 


pe 


When following the descriptions of a plant in a ‘‘Flora,’’ it is seen 


that many intermediate forms are described and the degree of variation — 


0 leaves in the same species taken notice of; thus we may have the leaves 


Sf a plant described as varying from ‘‘lanceolate to ovate-lanceolate or 


vate,’ and we get such compounds as cordate-ovate, elliptic-oblong, 
A 80 on, to denote intermediate forms between those described above. 
8reater range of terms than given above is illustrated in Plate 91. 
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Apex of the Leaf.—The following are the descriptive terms applied 
to the apex of the leaf :— i 


acuminate, drawn out into a fairly long point, as in the leaf of 
the Deciduous Fig (Ficus Cunninghamii), which is abruptly 
acuminate, or in the leaves of the Bleeding Heart, Homolan- 
thus populifolius, and most Eucalypts, which are gradually 
acuminate ; 

acute, distinctly pointed at the apex but the point not very pro- 
longed, as in the leaves of many eucalypts (Plate 91, fig. 5) ; 


obtuse, blunt or rounded (Plate 91, figs. 15 and 16) ; 


truncate, terminating very abruptly as if a piece had been cut 
off, as in Dodonea cuneata, a Native Hop Bush (Plate 91, 
fig. 18) ; Saath y, 

reluse, terminating with a rounded apex with a slight depression 
in the centre ; ; 

emarginate, blunt, with a distinct notch in the centre (Plate 91, 
fig. 20) ; 

mucronate, blunt, with a sharp, stiff, projecting point in the 
centre, as in Red Mangrove (Rhizophora mucronata) ; 


cuspidate, tapering gradually into a sharp, rigid point, as in the 
Bunya Pine. 

Insertion of the Leaf—vVarious terms are in use to describe the 
method of insertion on the stem, which varies considerably in different 
species of plants. The terms petiolate and sessile have already been 
explained. 4: y; 

With respect to the mode of attachment, leaves are— . 


peltate, when the petiole is fixed to some point of the leaf dis- 
tinctly within the margin, as in Zropwolum (garden Nastur- 
tium) ; ; 

auriculate, when sessile with two rounded lobes at the base, as in 
the Milk Thistle or Sow Thistle (Sonchus) ; 


decurrent, when the blade is continued down the stem so as to 
give the latter a winged or angled appearance, as in the 
native Cypress Pines (Callitris) ; 


connate, when the bases of two opposite, sessile leaves are united 
together so that the stem passes through them, as in the upper 
leaves of some species of Honeysuckle or Lonicera (common 
garden plants). 


Parts of a Compound Leaf (Plate 92).—The continuation of the 
petiole in a compound leaf which corresponds to the midrib of a simple 
leaf is called the rhachis, and when the leafiets are arranged along each 
side of it, the leaf is said to be pinnate. 


When the leaflets are opposite and the rhachis ends in an odd leaflet, 
as in the rose, the leaf is said to be impari- or odd-pinnate, or wher 
there is no odd leaflet at the apex it is said to pari- or abruptly pinnate, 
as in the leaves of different species of Cassia (Plate 92, fig. 1). 


Often a compound leaf is described by the number of leaflets it 
possesses, and is said to be 2-, 3-, 4-foliate, and so on. 
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In many plants with compound leaves the leaflets are themselves 
completely divided in a pinnate manner, in which case the leaf is said to 
be bi-pinnate. (Plate 92, fig. 4) ; the leaflets are called pinne and their 
segments or secondary leaflets pinnules; such cases are seen in the 
feather-leaved sorts of wattles (Acacia decurrens, A. spectabilis, A. 
Baileyanan, &e.), in the Poinciana, Jacaranda, different species of 
Caesalpinia, &c. If again these are completely incised, the leaf is said 
to be tri-pinnate, as is sometimes found in the White Cedar (Mela) and 
and in the fronds of some ferns. 


Plate 93. bi 
Heterophylly in coppice leaves (stump shoots) of Whalebone Tree or Axehandle 
00d (Pseudomorus Brunoniana) (% nat. size). 


[Photo. by A. G. Hamilton. 


_In a palmately compound leaf the leaflets come off at one point, 
Which in the case of stalked leaves is the apex of the common petiole. 
t en a compound palmate leaf is composed of three leaflets it is said 
0 be ternate. 


h A compound palmate leaf, as in the Black Jack (Larrictia actino- 
if ylla) , Umbrella Tree (Brassaia actinophylla), &¢., with four or more 
faflets is often described as digitate (Plate 92, fig. 5). 


lea Generally speaking, beginners or persons not possessing any know- 
s of botany look upon a. leaflet of a compound leaf as a’ complete 
at, and the rhachis as a leaf-bearing stem. : 
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Very often, in the same way, the simple leaves of certain plants are 
looked upon by beginners as leaflets of a compound leaf. 


Many of the leaf-bearing branches of certain Euphorbiacee and 
other simple-leaved plants simulate pinnate leaves, the common creek- 
side tree Glochidion Ferdinand: furnishing an example. 


If we examine a shoot of this tree we will notice— 


; (a) That small buds may often be found in the axils of the 
leaves—no bud is normally found in the axil of a leaflet or 
its rhachis. 


Plate 94, 


STIPULES (s) OF SOME Eastern AUSTRALIAN TrEES.—In the cases here figured 
the stipules are soon deciduous, being only found on the young branches, and their 
main function is to act as a protection to the young and growing bud. 


1. Cotton Tree (Hibiscus tiliaceus). 2. Red Carrabin (Geissois Benthami)- 

3. Leichhardt Tree or Canary Wood (Sarcocephalus). 4. The same, one interpetiolar 

stipule removed to show the bud within. 5. Black Mangrove (Bruguiera). 6. The 

same, an enfolding stipule removed and flattened out to show the shape. 7. Moreton 
Bay Fig (Ficus macrophylla). 
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(b) Clusters of small flowers and fruits are found here and there 
along the shoot—no flowers or fruits are ever normally found 
on the petiole or leaf-rhachises. 


(c) It may have an apical bud—no compound leaf normally 
bears an apical bud. 


Some plants bear compound leaves composed of a single leaflet; 
the Orange furnishes a familiar example of what is called a wmfoliolate 
leaf. It can be distinguished from a simple leaf by the fact that the 
expanded lamina is articulate on the winged petiole, which in this case 
is not continued as the midrib of the blade. ; 


When leaves vary considerably in size and shape on the same plant 
they are said to be polymorphic, and the plant itself is said to be hetero- 
phyllous; Hibiscus heterophyllus (Native Rosella), Solanum aviculare, 
(Kangaroo Apple), Brachychiton acerifoluwm (Flame Tree), many of our 
Proteaceae (Plate 93), &c., furnish examples of heterophylly in trees 
and shrubs. Where a plant bears leaves of two distinct types the leaves 
are said to be dimorphic ; thus the leaves of seedling Hoop Pines, Cypress 
Pines, Moreton Bay Fig, Narrow-leaved Bottle Tree (Plate 90, fig. 6), 
and others, are very different from those in the adult trees, and the same 
is seen in the seedling and coppice growths of Eucalypts. 


Most aquatic plants exhibit noted dimorphism, the submerged 
leaves and floating or ordinary exposed leaves, where both are present, 
often present marked differences. In some climbing plants the flowering 
and fruiting branches bear leaves markedly different from those of the 
barren branchlets; this is well seen in the Ivy (H edera Helix) and the 
Creeping Fig (Ficus pumila). 


The leaves of young plants are often larger than those of the mature 
growth. In the Wheel of Fire (Stenocarpus sinuatus), the leaves of 
Young trees or of coppice shoots are large and pinnately divided, 
whereas in the mature tree, generally speaking, not always, the leaves 
are much smaller and only once or twice lobed, or entire. 


The reverse happens in many cases, especially in compound-leaved 
Plants; thus the first few leaves in seedlings of the Tulip Tree (Har- 
pullia), the Native Tamarind (Diploglottis), and other Sapindaceae, 
Meliaceae, &e., are quite simple and entire, but are all pinnate on older 
Plants, : 

Pulvinus.—'The base of the leaf in many plants becomes thick and 
fleshy, and forms a cushion-like mass of tissue known as the pulvinus ; 
this is especially well marked in many leguminous plants Poinciana, 
Cesalpinia, Mimosa (or Sensitive Plants), Acacia (bi-pinnate species), 

¢. It is an irritable organ, and is very sensitive to light and various 
external stimuli, and by it the leaf can alter its position and so can not 
Only protect itself from various external influences as hot and dry 
atmospheric conditions, but can place itself to the best advantage for 
Teceiving light. Hare 

Stipules (Plate 94).—Many leaves bear at their base two more or 
less noticeable bodies, one on either side of the petiole; these are known 
as stipules, and a leaf which bears them is said to be stipulate, and one 
Which does not exstipulate. When these lateral outgrowths are found at 
the base of a leaflet they are called stipels or stipellae. 
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Stipules may be large and conspicuous, as in the young leaves of 
Carrabin (Getssois) (Plate 94, fig. 2) and Leichhardt Tree (Plate 94 
figs. 3 and 4), or they may be small, as in many species of Tick Trefoil 
(Desmodium). Stipules often fall away before the full development of | 
- the leaf, as in the Moreton Bay Fig, &e. (Plate 94, fig. 7), the Flame 
Tree, &c.), and the Cotton Tree (Hibiscus tiliaceus) (Plate 94, fig. 1), 
in which they act as protecting organs to the young leaf. 


3 


Plate 95. 

EVOLUTION OF THE PHYLLODE IN WATTLES.—Acacia implexa—l, 2, 3, and 4. 
Specimens taken from a fair-sized tree showing reversion shoots. In fig. 1 the 
leaf rhachis is terete or slightly angular, and is in all respects a typical pinnate leaf. 
In figs, 2 and 3 the rhachis is flattened and bears several pairs of pinnw in the 
upper portion. In fig. 4 the rhachis is flattened, the pinnw have been dropped 
and a typical Acacia phyllode formed. Fig. 5. Phyllode taken from large trees 
bearing typical phyllodes only. 


Stipules may be free, only adhering by the base to the petiole as in 
the Moreton Bay Fig, or they may adhere by their inner margins for 


nearly their whole length to the petiole, in which case they are said to 
be adnate, as in the common garden rose. 
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In many plants with opposite leaves the stipules of one leaf become 
more or less united to the stipules of its opposite neighbour, so that 
there seem to be two large stipules, one on either side of the stem; they 
are termed interpetiolar stipules, and are well seen in the Leichhardt 
Tree (Sarcocephalus) (Plate 94, figs. 8 and 4), the Coffee, and many 
other plants of the family Rubiaceae. Interpetiolar stipules are often 
peau Us, their main function being to protect the young immature 
eaves. 

In many species of Capparis (Capers), the stipules are developed 
as small thorns, which are often hooked and aid the plant in climbing, 
as in Capparis lasiantha (Mulpup or Nipang) and C. sarmentosa. In 
several other plants they are also metamorphosed into spines, probably 
to repel herbivora. This may be seen in the Mimosa Bush and other 
certain species of Acacia (e.g., A. farnesiana, A. horrida, A. Bidwillu, A. 
arabica, &c), in Robinia pseudacacia, and in the Algaroba Bean (Pro- 
sopis juliflora). 

In the Bumbil Tree or Native Pomegranate they are present 0 
the young trees on lower branches, but disappear from the adult branches 
on larger trees. 


Leaf-base—Sometimes the leaf base is differentiated considerably 
from the rest of the leaf. This is particularly noticeable in a grass leaf, 
the base of which generally enfolds the stem in a sheath often of con- 
Siderable length; at the top of this leaf-sheath is borne a small structure 
known as the ligule or ligula, the character of which—whether ciliate, 

_Jagged, or truncate, and so on—is an important feature to record when 
differentiating species of grasses, and if not present its absence should 
be noted, as in Japanese Millet and White Panicum. 


Leaf Metamorphosis.—Leaves or their parts are often modified in 
Various ways in order that they may be able to serve other functions 
than those of the ordinary foliage leaf. 


i (a) Leaf Tendrils—tLeaves or parts of leaves may form tendrils 
Which cling round other bodies for support, fixing the plants and helping 
their upward growth to the air and light. 


In Flagellaria, a ‘Supple Jack’’ of the coastal ‘‘brushes’’ or scrubs, 
and in Gloriosa, cultivated as an ornamental climber, the end of the leaf 
orms a spiral coil, which acts as a tendril; in the common garden Pea ~ 
(Pisum sativum) several of the end leaflets form tendrils. 


(b) Pitchers.—In certain plants the foliage leaves are modified into 
remarkable traps for catching small insects or collecting water. 


In different species of Nepenthes, plants fairly common in the 
extreme north of Queensland, New Guinea, and Tropical Asia, and many 
of which are cultivated in hothouses, the lamina is metamorphosed into 
& pitcher or accidium, bearing at its top a lid which is a development of 
the apical portion of the lamina, while the petiole in its lower portion is 
Winged, and has a resemblance to and performs the functions of a 
typical leaf blade in addition to those of a petiole. The pitchers contain 


4 certain amount of water, and a digestive ferment (pepsin) is secreted — 


So that insects falling into the water in the bottom of the pitcher are 

rst drowned and then digested. Other Australian plants forming leaf 
Pitchers are the West Australian Pitcher Plant (Cephalotus follicularis), 
and certain species of Dischidia, epiphytic plants found growing on 
trees in tropical Queensland. 
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(c) Leaf Spines—Oceasionally leaves are metamorphosed into 
spines; the Gorse (Ulex europeus), a Huropean plant naturalised in 
“many places in Australia, provides an example. In this case the young 
seedling bears trifoliolate leaves, but in the older plants the branches, 
as well as the leaflets, are metamorphosed into spines. Many thistles 
and other plants bear spines as outgrowths of the margins, and the 
modification of stipules into spines has already been referred to. 


(d) Phyllodes—In some plants, the leaf-stalk is flattened to 
resemble and perform all the duties of a leaf blade—when it is known 
as a phyllode. Most of the Australian Wattles possess phyllodes in place 
of true leaves. In their case the phyllode is formed not only of the 
~ flattened leaf-stalk but the leaf-stalk and rhachis. 


If a seedling wattle is examined, the leaves will be seen to consist 
of two distinet parts, (1) a flattened leaf-stalk or petiole, and (2) a 
bi-pinnate leaf-blade or lamina, but as the plant develops these latter 
are shed, and in older plants they may not be developed at all. Some 
species, however, retain them much longer than others, and many carry 
them even when quite large plants. This is true of the great majority of 
Australian Wattles, although a few, such as Acacia decurrens and 
‘A. Baileyana (the Cootamundra Wattle), bear only typical foliage 

leaves throughout their whole existence. : 


That the Acacia phyllode is not the flattened leaf-stalk alone is 
proved by the fact that numerous transition forms between it and the 
ordinary bi-pinnate leaf occur. As the bi-pinnate leaves are generally 

conceded to represent the primitive type of foliage of the wattles and the 

phyllodes have simply been evolved in response to the dry conditions 
prevalent in Australia these intermediate forms between the bi-pinnate* 
leaves and the phyllodes are spoken of as reversion foliage, and the 
shoots on which they are borne as reversion-shoots. Reversion-shoots 
are often seen on adult trees, but are absent from seedlings. Another 
fact is that the average petiole of the bi-pinnate leaf of a wattle is 
comparatively short—in the longest not being 3 inches, whereas 
euphyllodes up to 20 inches occur, while ones of 5-9 inches are very 
common—perhaps an average. The evolution of the Acacia phyllode is 
shown in Plate 95. 


An interesting case in which a species—Acacia rubida—typically 
phyllodineous bore flowers and ripe pods on plants bearing bi-pinnate 
leaves only has been recorded. In a few wattles, such as the Blackwood 
(A. melanoxylon), and the Broad-leaved Sally Wattles (Acacia implexa 
and A. maidenii), though ordinarily dropping the pinnate leaves and 

_ forming phyllodes only when a few inches high, in moist sheltered 

positions may attain a height of 5 feet before producing any phyllodes. 


- [0 BE CONTINUED. ] 
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Some Pasture Problems of Western 
Queensland. 
Dr. E. HIRSCHIFELD and R. 8. HIRSCHFELD, 
(Read before the Royal Society of Queensland.) 


T° make grass grow where grass did not grow before is a noble aim. 
Wherever the soil is quickened into a heavier yield more men and 
women find new homes, 


Plate 96, 


VirGIn CouNTRY ON BYBERA, THE Property or Dr. E. HIRSCHFELD, IN. THE 
Inerewoop Districr.—Standing Brigalow and Belah scrub. 


Plate 97. 
Similar country after ringbarking prior to its being fired and put under grass. 
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Mitchell grass is the greatest of our pastoral grasses; but a Mitchell 
pasture has one great drawback—it is not heavy carrying country. 
Though most nourishing in themselves, the clumps of grass, except in 
an unusually good season, grow far apart, leaving bare patches between 
them. 

In 1933, 5 acres were ploughed in one of the experimental paddocks 
of Bybera, and about sixty different plots were sown with imported 
and native grasses. They were then left entirely to themselves. It was 
obvious that in these experiments, if they are to be of any practical 
use, the pastures cannot be pampered, or else the test would not hold 
good for our large western grazing properties. So the grasses were left 
to fend for themselves, except that the stock was shut out or admitted, 
according to our discretion. It must be mentioned that the last good 
rains we had were in December, 1934, and January, 1935. Since then 
we have had a severe dry spell, being short by more than 12 inches in 
our rainfall over a period of twelve months. The deficiency of rain, 
though unwelcome to our stock, was of great value in testing the 
endurance of the grasses. 


Plate 98. 
A paddock of sown Mitchell grass on Bybera, Brigalow serub i in background. 


Three years have gone. Of the mnouted grasses all have disappeared 
except one. - Of the native grasses Mitchell, Flinders, and Brigalow 
have not Hilt survived but flourished. A number of other native grasses. 
are also growing but not flourishing: On the other hand the Mitchell 
is. spreading over the paddock in the direction from south-west to north- 
east, and there beating the local native grasses.. Westerly winds prevail 
when the’seed is falling, and carry it in an easterly direction. ~The 
most remarkable feature about the stands of Mitchell is that they have 
thickened year. by. year, getting closer to each other, until, at the present 
time, they have become almost a continuous stubble covering the former 
bare patches. As mentioned before, the rain ouaine the last season 
has been 12 inches short of our average. A 


We do ‘not ‘wish to’ weary you with all the ‘‘ins and outs”? of our 
experiments, but will try to give you a connected story of our findings. 
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Plate 99. 
Close view of Mitchell grass tuft or stool. 


Plate 100. 
A fine stand of sown Mitchell grass showing well-filled seed-heads. 


232 QUEENSLAND AGRICULTURAL JOURNAL [1 Ava., 1936, 


Beasts and plants breed by means of fertilized seed. Plants, 
however, have yet a second way of multiplying; this is the asexual way, 
which has nothing to do with the generation by seed. Let us quote an 
every-day example known to most of us. When setting out strawberry 
plants the gardener places them at long distances from each other so 
that they may have sufficient space to send out runners over the inter- 
vening ground. From these runners, at short intervals, roots spring 
and enter the soil, forming new and independent strawberry plants. 
Many grasses show a similar habit of sending out runners and striking 
root at each joint. The lawn of buffalo grass is due to its asexual way 
of propagating. Rhodes grass owes its reputation as a quickly-growing 
pasture to its vigorous runners, and so does kikuyu. As a matter of 
fact the virtue of these plants as pasture grasses lies far more in the 
_ asexual way of multiplying than in the ‘‘legitimate’’ sexual generation 
from seed. 2 


fe Stes Plate 101. 
_A paddock of sown Flinders grass on Bybera. 


- Mitchell grass does not send out any runners. For the secrets of 
its growth we have to search in the roots. A Mitchell grain is planted; 
after a few weeks a single stalk emerges from the root. Soon the stalks 
increase in number and form a clump. When digging up such a clump 
of Mitchell three or four months old, or the older the better, we find a 
dense network of fibrous roots striking downwards deep into the ground. 
But within an inch or two below the surface a mass of buds becomes 
visible. These buds surround the roots like links of a chain, each being 
packed close upon the other; they are always arranged concentrically, 
the youngest buds outside, the older ones inside. From each bud springs 
a stalk; as’ the number of buds increase so increases the number of 
stalks and, of course, the size of the plant. In one clump several (three) 
years old we counted no less than 186 stalks. These buds continue to 
form and send forth stalks while the grass is growing. As the stalk is 
eaten off by the stock the bud to which that stalk belonged. gradually 
shrinks and dies, making room for the newer buds. ~ 


a 


1 
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Now the summer comes to an end; the grass above the ground dies off. 
It requires a continuance of cold weather to stop the growth of Mitchell. 
We had several frosts as low as 23 deg. F., and yet, as the weather 
warmed up again in this mild season, the Mitchell started to shoot 
again. : 


1% 


4 Hicmnre pascal Plato 0284 pak at Obst, Sie i 
How Fiinpers Grass. FLOURISHES IN Its NEw ENVvIRONMENT.—A well-covered 
Paddock on Bybera. Ne eri S ah eee ay ayeen as Ce eSsryreae 


Sisk Sela 


The live buds below the ground do not die with the coming of 


the winter; but they are no more capable of sending forth stalks. Some 


of them gradually enlarge into decent-sized kernels shaped ‘almost like a 
bean except that they taper towards the free end. The biggest we 
Measured was } inch in length. The kernel itself when cut open length- — 
Wise consists almost entirely of whitish nutritious matter encased in 
Several sheaths of thin, fibrous tissue. The arrangement of these sheaths: 
reminds oné of the membranes with whieli important organs in man are. 
Clothed for their protection. It is another instance of the jealous care. 
\ ‘ : 
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with which Nature watches over all the means of reproduction. These 
close-fitting sheaths envelop the kernel as a number of coats do a man 
in rough weather. They shield it against the cold, against the wet, and 
against drying; thus they safeguard our most valuable fodder plant. 
If it had not been for these kernels with their protecting sheaths the crop 
of Mitchell after the breaking of the drought would have been disappoint- 


: Plate 103. 
Saltbush on Bybera 7 feet high. 


ing. When the winter rains came in the West twelve months ago it 
was these protective sheaths which prevented the moisture from gaining 
access to the kernels; otherwise they would have rotted or sprouted, 
and either would have been disastrous, for the cold following would 
have nipped and killed the tender shoots that had ventured above the 
ground. 
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Plate 104. 
A saltbush hedge bordering the Bybera homestead garden. 


Plate 105. 


Pango Trees oN ByBERA.—Cool shade for stock is provided by the apple tree 
y: ; f 
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But the kernels are not only the source from which a new plant 
springs in the coming summer, but they are also the punter SUSIE 
of the Mitchell plant. <p 


If science was not aware of these kernels, sheep certainly knew of 
their existence ; they burrow for them and maintain life on them when. 
the ground above. is apparently bare of feed. Cobb and Co. were 
another party that must have known something about these buds and 
kernels:. An old pastoralist with whom I discussed these matters. 
informed me that Cobb and Co. used to buy Mitchell grass roots at so: 
much per bag. The men who looked after the horses at the stopping 
places are said to have made a good thing out of Soe and pela 
Mitchell roots. : 


Plate 106. 
‘‘Leatherjacket’? clump on Bevan 


Now we come to the practical etn: of these: purely biological 
observations. We vision the Mitchell grass as. it is growing in the 
summer, When a herd of bullocks are grazing in the paddock the first 

thing they pay attention to are the tender green shoots coming up from 
the buds surrounding the root. They are more succulent than. the older 
stalks, which bear the seed heads. This stimulates the plant into forming’ 
new chains of buds and the new buds into sending forth more greet 
shoots. An old plant that has been frequently fed off stools out into a 
larger and larger clump, with a dense mass of buds, the new ones at 
the outside being, of course, the youngest. Horses are partial to the seed 
heads, which are the plums in the pudding. But as horses do not chew 
the cud many of the seeds encased in glumes pass undigested through 
the intestines; hence horses become distributors of the seed. Sheep 
mostly confirie their attention to the young shoots, bullocks eat. shoots, 
seed heads, and also the stalks as feed gets scarcer. 


But all this stooling out cannot go on indefinitely. Jf all the shoots 
are eaten off and not-allowed to come to maturity no seed heads would 
form. In this case we should be deprived entirely of the sexual way ot 
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propagating the Mitchell by the seed. In shutting up the paddock 
about the middle of February we allow the stalks to grow up, form 
Seed heads, and provide the seed for next year’s grass. It is not neces- 
Sary to keep the stock out till all the seed has fallen. The stock may 
be admitted while a good deal of the seed is still on the ear. The stock 
in breaking off the blades shakes the seed out of the ear and makes it 
fall to the ground. At the same time it tramples the seed into the soil, 
and in this way acts like a harrow. 


Plate 107. ; 

A Brigalow grove retained as a future cattle camp on Bybera. Where clumps 

a Brigalow have been retained in the course of clearing on similar country a 
“Autiful park-like landscape has been obtained, 


You will thus see how we obtained our denser growth of Mitchell 
Stass hy making use both of the sexual and asexual method of propa- 
8ation. We increased the size of the individual clump by allowing the 

* 
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stooling plant to be fed off to the stock and thereby stimulating the 
asexual growth. In observing a brief close season while the grass was 
seeding we aided the sexual propagation by means of the fertilized seed. 


A close season for grasses whilst they are seeding is as necessary as 
a close season for animals whilst they are breeding. 


Plate 108. ' 


A fine specimen of Kurrajong, one of the most useful of our native trees. The 
bole from the base to the first limb is about 30 feet in height. 


No farmer could afford to feed his seed wheat to his stock. Neither 
can the grazier afford to kill the goose before it lays the golden eggs. 
He must protect his Mitchell grass whilst it is coming into maturity. | 
To shut up paddocks in rotation at seeding time is really not a very 
great hardship, as February and March are the months when grass, 
as a rule, is most abundant in Queensland. 
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It ns the close season for grasses which enables us adequately to, 
provide for the next year’s crop of Mitchell grass, and also for a denser 
growth of our. best fodder plant. . 


RE-MINERALISATION OF THE SOIL. 


We breed Aberdeen-Angus cattle on Bybera. The black poll is an 
early-maturing beast, which means that he has to build up his frame 
mainly in the first twelve months of his life. During the nine months 
the cow is carrying its offspring and whilst the calf is being suckled 
by its mother the soil has to furnish through its plants an unusually 
large amount of lime salts, phosphorus, and a number of other minerals. 
For mineral salts are builders of bone and builders of tissue. 


‘Plate 109, 
The butt of the same Kurrajong, 21 feet in circumference at the base. 
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Bybera is principally brigalow and belah country just ringbarked,. 
and therefore practically maiden ground. It is rich in lime, but like 
all our western country, carries but a moderate ‘amount of phosphorus. 
Although the mineral exhaustion of our soil was not a danger likely to: 
threaten us for many years to come, we began seriously to consider 
whether and what steps were advisable to counter it. Going into this 
opened up a very large subject which we believe to be of far-reaching: 
importance for the whole of the State. 


Plate 110. 
A fresh in Commorin Creek, on Bybera. 


Queensland has turned off its pastures annually during the last 
twenty-five years more than 500,000 head of cattle. Taking cach bullock 
at an average of 6 ewt. it is easy to compute how much this country 
has been losing each year in mineral salts. Five per cent., or the 
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twentieth part of a beast, is represented by mineral matter, mostly 
phosphates of lime, contained in its bones and to a small extent in the 
other organs. This means. that Queensland loses yearly at least 
15,000,000 lb. of mineral salts. This does not take into account the 
mutton we send away, nor the butter, nor numerous other products of 
the soil. Without piling up the agony and overwhelming you with 
numbers, just keep in mind these 15,000,000 lb. of mineral matter being 
lost each year to the Queensland soil. It is true that the figure is 
becoming gradually lower, as we go back beyond 1910, right up to the 
beginning of the pastoral industry, but we have been grazing our 
country for the greater part of 100 years; during all that time it has 
always been a loss, and never anything put back. No soil, no matter 
how rich it is to begin with, can stand such a continuous drain. The 
‘consequences have been slow in coming, but they have come. 


Plate 111. 
Water supply at No. 2 bore, on Bybera. 


Our better grasses, such as Mitchell, Flinders, browntop, and others, 
all of which require a high standard of living, are giving way to the 


Poorer gorts, which are content with an impoverished soil. In the 


far West, where the soil was poor to start with and the rainfall less, 

€ven the poorer grasses are losing their roothold. They die. As they 
Perish the desert creeps on and buries beneath its sand dunes what had 
€en once a pasture. | 


A property devoted to breeding stands in need of pastures rich in 
Phosphorus. A cow carrying her calf, during part of that time requires 
Ourteen times as much phosphorus as a bullock does of the same age. 
Hence Nature provides that a sufficiency of phosphorus favours repro- 
Uction, whilst lack of it makes animals less fertile. ! ; 


__It was this consideration mainly which induced us to experiment 
With licks of varying composition. These licks were exposed close to 


Where the stock was watering, and the animals that felt the need of it 


could use it. Man chooses his food according to his desires, and these _ 
“esires are shaped by the instinctive needs of his body. A beast is not 
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so fortunate; it has to be satisfied with what his pasture has to offer. 
The pasturage may be wanting in some ingredients, yet the beast has 
to put up without it, just as sailors of 100 years ago had to put up with 
scurvy because they lacked fresh vegetables and fruit. The animal lives, 
grows, and breeds, yet it does not thrive. In a poor season, be that 
due either to less rain or a severe winter, the older cows will die before 
their time. 


The experiments will not be complete for some time to come. The 
only obvious result, so far, is that we realised this season an exceptionally 
good price for our weaners, though we had been 12 inches short in our 
rainfall. 


‘ Plate 112, “ 

The delivery pipe at No. 3 bore. When first tested the flow was 960 gallons an 
hour. It has since increased to 1,100 gallons. Water couch grass is growing on the 
batter of the tank, and as the water rises it spreads over the surface to some distance 
from the bank, thus probably reducing evaporation to an appreciable extent. 


Some years ago a Belah tree had been cut down; the cattle left 
the grasses upon which they had been feeding, and devoted their 
attention to the fallen tree, which they picked clean of the leaves. Won- 
dering why the stock should have preferred the leaves to the grasses, 1 
surmised that probably they were desirous of a change of food, perhaps 
on the principle that the grass on the other side of the fence was always 
greener. Last April, while walking along the banks of Commorrin 
Creek which runs through our property, it was brought home to me, 
as it is probably brought home to everybody at one time or the other, 
how deep the roots of a tree can go down into the ground, and what an 
opportunity a tree has of feeding upon strata not accessible to an 
ordinary plant. In their search for food the roots spread and penetrate 
in all directions, even splitting up rocks and leaching out the nutriment 
they stand in need of. 


Thus the tree would be able to tap a supply of minerals not ayailable 
in the surface and subsoil. These minerals would mount through the 
sapwood and be used for the building up of the leaves. As the leaves 
-fall to the ground and decay the minerals would be set free, enriching 
the surface soil quiet apart from the humus they form. The living 
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tree would thus be the means of re-mineralising our soil. Whether this. 
train of reasoning was correct or otherwise could be easily settled by 


experiment. } : 

A pound of leaves was collected from a number of trees well known 
as fodder trees—the Wilga, the Belah, and the Bulloak; also from a 
shrub which is known to be deep rooted—Old Man Saltbush. These 
leaves were submitted to the Agricultural Chemist for analysis. - 


Plate 113, 


ini Windmill over a sub-artesian bore on Bybera. ‘A recently burnt brigalow falling 
the foreground. : ° 


The result is arresting. The Wilga leaves carry from three to 


ten times as much lime and at least as much phosphorus as the Mitchell” 


Srasses; the Belah about four times as much lime, but not as much 


thosphorus; the Bulloak, of which only the young shoots were collected, 


4s they are greatly favoured by sheep, is still rich in lime and fairly 
‘ici in phosphorus. The most surprising result, however, is furnished 


a 
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by Old Man Saltbush, which is richest in phosphorus and also abounds 
in lime; it shows nearly as much lime as the Belah, which was the 
starting point of our investigation. 


Mr. Gurney, the Chief Agricultural Chemist, with whom I discussed 
the result, went through his records, containing the analysis of past 
years, which fully confirm the above results. Boree and Gidyea leaves 

From the Blackall district exceed even the Wilga in lime, though they 
were not so good in phosphorus. Mulga leaves from Charleville made 
quite a respectable_showing. Many more may be quotes}. 


SA ae na ar emcee Se 


ix 


Plate 114. _ 

A newly-planted avenue of native trees leads to the entrance to the Byber’ — 
Homestead. 
I do not suggest that all these trees can take the place of grasses 2 
feeding stock continuously. Some contain other substances which | 
ultimately prove injurious. 
fibre which, after a while, tend to form into a ball in the stomach— 
especially in sheep, who, like cattle, are eager for them at first on accoun! 
of the mineral ingredients. But all this does not lessen the value ¢t 
trees, even of those that cannot be called fodder trees. Many, if not- 
all of them, act as re-mineralisers of the soil. . 


tes 


i 
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On the basis of our experiments we wish to make the following 
proposals :— 


First: In ringbarking country exceptionally large trees should be 
spared. The Forestry Department rightly exempts trees economically 
valuable, like ironbark, pine, and others. A grazier in his own interest 
will save all fencing timbers. But even apart from those, fine shade- 
giving trees should not be rung. Good trees furnish good seeds should 
they ever be required. 


Second: A great portion of our western plains is treeless. The 
Forestry Department, with its staff of experts and experience, is in a 
position to conduct experiments to find out which trees can be made to 
grow there. It has been declared that the thing could not be done. 

en a man asserts that a certain thing can’t be done it often amounts 
to no more than this particular man can’t do it. Others might. It 
is unreasonable to expect the leaseholding grazier to put improvements 
on his country which are of more profit to his successor than himself. 
This is the business of the State, who is the owner and landlord, and 
has a lively interest in realising a better paying return in the shape of 
rent. 


Third: We urge the systematic planting of Old Man Saltbush. 


Trees are slow to grow, and the man who plants them often derives 
no benefit during his own lifetime except the delight at seeing them 
grow. In the saltbush, however, we have a plant that will spring up in 
afew years. For he is no immigrant, but a native of the Australian 
Soil, tested by the droughts of a thousand years. It grows up to a good 
leight—some of those we planted on Bybera are over 6 or 7 feet high. 
ts virtues are many, its faults hard to find. Its greatest drawback is 
that, like the Mitchell grass, it is so eagerly sought by the stock that it is 
eaten and destroyed before it can come to seed, Hence you. cannot 
£row saltbush without fencing it off. To help it along the ground should ~ 
be broken up. Jf a strip of country is thus fenced in several places on 
€ run the saltbush will not only grow but the seed will spread to the 


Adjoining portions. 


Mr. Gurney’s analyses prove that the leaves of Old Man Saltbush 
abound in flesh-forming substances’ containing no less than 21} per 
ae of protein, and with it very little indigestible fibre which makes 

® Belah undesirable as a continuous feed. 


_ The outstanding virtue is the wealth of mineral matter in the leaves 
yume, phosphorus, potash, and others. Mr. Gurney became so interested 
n the subject that he completed for me a differential analysis. He found 
; milligrams of iron in 100 grams of leaves. This meant that saltbush 
ares more iron in proportion than spinach, or strawberries, or even 
ue yolk of an egg. My son’s wife prepared sandwiches of saltbush 
3 ete between bread and butter for afternoon tea. With a little 
will Usiasm they taste quite good. There is little doubt but that vitamins 
if be found in green leaves carrying such a high percentage of minefal 
atter. What that means to men, women, and children living in’ the 
stook’ send unable to grow vegetables, I need not dwell.upon. But the 
™ ae also in need of vitamins, particularly in a dry season, when the’ 
€d-up grasses have lost most of their vitamins. ; 


wit #eort from the vitamins, the grazier who cultivates his saltbush 
1 


A d that he has a live lick on his pastures. 
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The Artesian Waters of Queensland. 
H. I. JENSEN, D.Se.* 
[N a very interesting paper on the above subject Mr. P. C. Tibbits, 
A.M.L.E. (Aust.), of the Queensland Irrigation Commission, advanced 
1 many new facts as well as many new ideas on the subject of the artesian 
yi water supply. The paper is a marked help to geologists. 

Mr. Tibbits advanees the view that.instead of one great artesian 
basin we have in this State at least eight distinct artesian basins, 
separated by buried ridges. The notion is not absolutely new, although 
it is quite novel among writers on artesian questions. In my-articles — 
and contributions on the oil question, I have myself suggested a sub- 
division of the artesian basin into a number of basins through. buried 
ranges dividing the artesian horizons. 


Mr. Tibbits gives strong evidence that such subdivisions exist. That 
these separate artesian basins have outlets into the Gulf of Carpentaria 
on the north, and into the mound spring regions of the Lake Hyre dis- 
trict, and other parts of South Australia, on the west, is admitted by 
geologists. Mr. Tibbits’s conclusions on this matter are not likely to be | 
disputed. 

In regard to the query, ‘‘Is the water plutonic or meteoric?’’ Mr. 
Dibbits leaves the problem as it was—hanging in the air. His evidence 
is absolutely inconclusive. One of the most interesting and important — 
statements he advances under this heading is that the ‘‘equal pressure 
lines are approximately parallel to the north-west south-east direction.”’ 
Important as this conclusion is it is what would be expected on: either — 
the plutonic or meteoric hypothesis. a 


_ Mz. Tibbits contends that the ‘“‘replenishment theory is sound,’’ with 
which I think all geologists agree; but whether replenishment is due to — 
meteoric, plutonic, or fossil waters is still left as a problem for future © 
researches. Mr. Tibbits shows his open mind in recording some of the 
main objections to the meteoric theory, which he favours, rather than — 
the plutonic. 

There is one point in particular on which I cannot concur with 
Mr. Tibbits, that is, where he says ‘‘serious objection to theories which 
support a replenishment by plutonic water, is the fact that there is prac- 
tically no evidence of similar supplies outside the artesian (cretaceous) 
area.’’ My experience as a geologist in New South Wales, Queensland, _ 
and the Northern Territory is that whenever I am on plutonic, other 
igneous, or metamorphic formations I find numerous true deep-seated | 
springs, especially numerous in volcanic regions, like the Buckland — 
Tableland in Queensland, the Nandewar and Warrumbungle Mountains — 
in New South Wales. In sedimentary areas such springs are very 
rare indeed. - 

Mr. Tibbits admits that buried ranges of igneous and metamorphic _ 
rocks subdivide the artesian basin. Why should these buried formations 
not emit juvenile waters just the same as the formations that outcrop, — 
and why should the escaping juvenile waters not spread laterally in 
porous sedimentary strata capping the buried ranges emitting them? 


_ The main object of these notes is, however, to point out that geo- 
logical facts support Mr. Tibbits’s conclusion about the definition of 
_ basins to a large extent. I cannot as yet see geological evidence of eight 


ees ~*Tn a Paper read before the Royal Society of Queensland. 


baw, 
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basins, although deep bores in the future may bring in facts corroborating 
Mr. Tibbits’s hydrographic evidence. I do, however, recognise five 
distinct basins in Queensland separated by buried ridges and uncon- 
formities, viz. :-— 

1. The Surat Basin. 

2. The Charleville Basin. 

3. The Great Western Basin. 

4, The Burketown Basin. 
5. The Barkly Tableland Subartesian Basin. 
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The first four draw their waters essentially from Upper Walloon 
rocks, though in the case of the third and fourth, Upper Permian rocks 
inay be a contributing factor as in the Northern Territory. 


The fifth is purely a subartesian basin separated from the others by 
a big unconformity. 
I am submitting a map of Queensland showing approximately the 
extent of each of these basins, and four sections across Queensland 
showing the structure of the substrata as far as present evidence goes. 


Basin No. 1—that of Surat—is separated from the Charleville basin 
(No. 2) by a buried range which is marked on the surface by the 
“<seflected anticline’? of the Hoganthulla Range and continued south- 
west therefrom through Morven and the valley of the Nebine. 


Basin No. 2 is separated from the Great Western Basin by the 
Gowan and Grey Ranges, which appear to be reflected anticlines capping 
buried metamorphic ranges. 


The No. 8 (Western Basin) is separated from the Burketown Basin 
by a buried granite range between the Woolgar and Cloneurry masses 
of very old rocks. ‘The artesian waters along this ridge or col are 
shallow, as at Saxby and Manfred Downs, and many bores bottom on * 
granite at shallow depth. 


The Cambrian subartesian basin is separated from Basins No. 3 and 
No. 4 by an unconformable junction, along which the waters of adjoin- 
ing basins escape as. mound springs—namely, along the Hamilton River 
and Mulligan River in Western Queensland. 


Of that subdivision of the artesian basin there is much geological 
evidence at present. There may in time to come be further evidence 
forthcoming of a more minute subdivision of the artesian basin, as 
suggested by Mr. Tibbits. 


é THE FRAGRANT WEED. 

Discussing the increase in pipe-smoking in England, where, it is estimated, 
10,000,000 more Ib. of tobacco will be smoked this year as against the 1935 quantity, 
the director of a leading tobacco company gives three reasons for smokers taking 
more to the pipe. 

He thinks that young men, taking to smoking for the first time, turn to pipes 
as being less effeminate than cigarettes—which their mothers and sisters are smoking 
in large quantities. f 

Secondly, among practised smokers the cigarette is giving way to the pipe in 
the cause of economy. . 

Thirdly, the modern pipe is a better product. ‘There is a much greater variety — 
of pipes to-day, with weights, balance, and mouth-pieces to suit all tastes. 


The war is blamed for the fashion of smoking among women. Wars have always 
lad a remarkable effect on smoking, ‘The Thirty Years War spread smoking 
throughout Europe for the first time; the Napoleonic wars introduced cigars to 
Britain—they were brought back by the soldiers who fought in Spain, where the 
cigar has always been the most popular smoke medium; and it was the Crimean 
War that started the Englishman off on the cigarette habit—again the soldiers 
brought the craze back with them. The European War merely intensified the habit 
among men, and introduced it to women. 
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Shade Trees. 


_W. D. FRANCIS, Assistant Government Botanist. 
[Continued from p. 58, July, 1936.] 


Part II. 
TREES ON THE FARM—THEIR PRACTICAL VALUE. 


ROVISION for shade in forested areas is most conveniently and 

_ economically made when a farm area is being cleared. In clearing 
a farm on forest country a few trees of the most desirable types may be 
left at intervals to serve as shade for stock. It often happens that 
while clearing this class of country, in the eagerness to get rid of the 
trees, the matter of shade is entirely forgotten. Very much of the 
clearing of forest farms is done by ring-barking. When arranging for 
‘ing-barking stipulations should always be made for the preservation 
of the requisite number of the most suitable types of trees to serve as 
Shade and shelter for stock. 


In clearing a scrub or jungle farm it is more difficult to preserve — 
trees. The scrub fire, a very necessary part of clearing, mostly kills 
the trees with which it comes into contact. In rain forest or scrub areas, 
to prevent the destruction of any particular tree, it is necessary to leave 
4 considerable area of the standing scrub around the tree. To this 
Procedure there are certain objections. It is often claimed that such 
Isolated areas of serub harbour wallabies and bandicoots, which live on 

€ young grass and bananas. Although this is found to be true in 
actual practice, there still remains the problem of providing shade and 
Shelter for stock. This is not a pressing need at the beginning of a 
Scrub settlement, when clearing is going on. But in later years, when 
aul the serub has gone, it becomes an acute problem. Money has to be 
laid out in the purchase of trees, and much more money and labour 
ave to be expended in erecting guards to protect the young trees from 
browsing stock. It is surely more economical to leave selected areas 
of standing serub in different parts of the farm as shelters and shade 
or stock and sanctuaries for native birds. 


Tt often happens that in clearing scrub farms in some places the 
is less intense than others, and some of the tree stumps escape . 
Contact with the fire. Some of these stumps shoot, and, if left alone, 
velop gradually into shapely trees. One of the most useful and 
Cautiful collections of shade trees I have ever seen was produced in 
h IS way. Several common serub trees, such as the Booyong and Axe- 
ieee Wood, are represented in this collection of native scrub trees. 
“ Was of particular interest to me, for I had never seen these different 
a S of scrub trees growing in the open, although their long stems 
ie quite familiar in the dense, crowded jungle. It is evident that 
se serub trees, when allowed to develop in the open, form particularly 
Staceful types, with rounded heads of dense foliage, providing excellent 


Shade for stock, 


fire 


Figs as Shade Trees. 


of ioe farms which have been cleared of the forest growth the planting — 
ae ade trees is necessary. The months of July, August, and September 
A oe most suitable for planting most of our shade trees. ‘There is 
tarne wide range of choice of trees to plant in most parts of the 
®, except in very dry far-western areas. Fig trees are recommended. 
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They provide excellent shade, are comparatively fast growers, and the 
leaves and fruit of some varieties, when they fall to the ground, are 
readily caten by stock. ‘Their spreading habit makes them especially 
suitable for planting in the vicinity of stockyards. 


As a group the fig trees are exceptionally numerous. There are 
over 700 different kinds. They are found in the tropics and subtropics, 
but most of them are native to Malaya. Queensland has over fifty 
varieties of native fig trees, of which the best known is the Moreton 
Bay fig. This tree is found growing naturally in the jungle lands from 
the Shoalhaven River, in New South Wales, to Rockingham Bay, in 
North Queensland. Its round fruit is about an inch in diameter, and 
is almost purple when ripe. Other well-known native fig trees are 
the green-leaved Moreton Bay fig, the small-leaved Moreton Bay fig, 
the small-leaved fig, and the white fig. Seedlings and very young trees 
of the different figs are often found in the rain forest or jungle. 


In nature most of the native figs grow on or around other trees. 
Occasionally they root and grow straight out of the ground, but much 
more commonly they start life on the bark of other trees, which they 
envelop with their roots and eventually kill by pressure. Advantage 
of this peculiarity is often taken by growing these trees for shade 
on old stumps on the farm. Peat from the base of staghorn ferns is 
placed on the top of the stump. Loose soil may be used where peat is 
not available, but peat is preferable. The young fig tree is planted in 
the peat or soil on the stump. Eventually the young tree sends its 
roots down to the ground on the surface or through cracks in the stump. 
This method of planting makes the use of tree guards unnecessary, and 
the young trees start off with the advantage of having attained a certain 
height without growing upwards to it. Hollow logs are especially 
suitable as stages for planting fig trees on the farm. A hollow log can 
be cut to any suitable length, say 8 feet. Some peat or rich vegetable 
mould is placed in the hollow of the log and the log is placed upright 
and held in position by three or four stays. A young fig is planted in 
the hollow at the top of the log. In the course of time the roots of the 
fig tree pass down through the pipe of the log and split it apart. When 
this has occurred the tree is supported by its own roots. Very suitable 
hollow logs for this purpose can often be obtained in places where posts 
-and rails have been split. The discarded inner parts of logs with a 
pipe or hollow in them form excellent ‘‘pots.”’ 


Other Trees of the Jungle. 

In addition to the native fig trees many other native scrub* trees 
may be used for shade. Some of the most attractive foliage trees 0 
Queensland jungles are the Crow’s Ash, the Cudgeree, the Yellow-wood, 
and the Tulip-wood. All, or most of-these trees, may be obtained from 


~=4 


os 


Queensland nurserymen. Some of the native jungle trees serve as 7 


flowering trees as well as shade trees. Among them are the Silky Oak, 
the Flame tree, Wheel-of-Fire tree, and Native Frangipanni. Most 0 

these may also be obtained from Queensland nurserymen. The Kurra- 
jong and the Bottle tree are two excellent trees which serve the dual 
- purpose of shade and fodder. They are grown in the dry western parts 


of the State as well as on the coast. In coastal areas, however, they at? 


often slower in growth than many of the trees mentioned previously: 4 


_ * The term scrub’? is really a misnomer, arly settlers in Queensland described 
rain forest wrongly as ‘‘scrub,’’ and the designation persists, although obviously 
misapplied. aia 
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In Western Queensland, fairly large bottle trees are transplanted from 
the bush and grown around station homesteads. The roots are cut a 
few feet from the stem, and the whole tree transported on a wagon or 
truck to its new home. 


Quite recently, while in the Peachester district, and in the Currum- 


bin and Tallebudgera valleys, I noticed the remarkably pleasing and 


ornamental effects of the numerous hoop pines which are growing on 
the farms of these areas. These trees are fairly quick growers in the 
Open, and provide a considerable amount of shade for stock. Quite. 


apart from their economic value for shade purposes, these trees, with 


their symmetrical form, impart a park-like effect to farm lands. In this. 


Way their presence on a farm should enhance the value of the land 


purely through their attractive effect. 


Several other well-known shade trees include the common Camphor , 
Laurel, the Black Bean, or Moreton Bay Chestnut, the Bunya Pine, | 


and the White Cedar. They have not been specially recommended, ; 
because there are certain objections to their use. The Camphor Laurel.’ 


when in fruit is harmful because a strong camphor flavour is imparted 
to the eggs of fowls which eat the fruit. The seeds of the Black Béan 
are reputed to be poisonous to stock, although so far as I am aware 
instances of stock eating the seeds are very rare. The Bunya Pine has 
€en accused of unsuitability for shade purposes because the prickly 
faves on the branchlets shed by the trees render the ground unsuitable 
jorstock to lie on: The yellow berries of the White Cedar are poisonous; 


7 


TANNING SKINS. 


To tan skins in wattle bark liquor fill a kerosene tin about three parts full with 
pel bruised green wattle bark taken just off the tree, clean and free from gum. 

the tin quite full with water, and boil slowly for one hour; strain into vessel 
Wooden or earthenware preferable). The liquid will be a very dark colour. Leave 
t © same bark in the tin and fill up again with water, boil slowly for another hour 
ane 4 second brew. Pour this in with the first lot. The second lot will not besos 
ti] as the first, and the two mixed together will make the proper strength. Wait 
ill Cold, and immerse the skins, taking care’to place fur to flesh, which enables the 
“quid to surround them better. All skins should be pegged out before placing them 

€ tanning water. Keep them as square as possible by stretching them well out 


ae the shoulders. ‘This saves a lot of trouble afterwards. Some people tan: 


UP in the liquid, which produces unequal tanning. They are difficult to dress, and 
toessary to attend to the skins every day for the first week. Take each one out of! 
an tan ‘water separately, hold it up by the head with one hand, and with the other 
will the liquid off into the vessel. Lay the skins on a flat board—a kerosene’ case 
janis so esh side up, and scrape downward with a blunt knife. Squeeze all the. 
ue out by repeating this process all over the skin. Any places which appear. 
ite need extra dressing, as they contain fat, which should be thoroughly removed: 
each ere perfect tanning.. Three or four minutes is time enough to spend upon 


Until th 


lay +h ey are finished, which will be in from eighteen to twenty days, When finished: 
e 


pie m out on the grass to dry or hang them suspended on a clothes-line with a. 

i ©e of string through the eycholes of the head. Do not put them across a line 

Cause this forms a ridge and is hard to flatten out. Do not dry them in the 

the } fie on the grass keep turning them occasionally and’ rubbing them between’ 

= Ss. Pe ~ r . f 456) ‘i bd .g x 
© 


4s soon as skinned, but there are objections to this plan. They are apt to curl. 


© amount of stretching afterwards will give them a nice flat surface. It is very’ 


Sin, During the second week every second day will do for attending to them, — 
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FOOD FLAVOURS OF MILK AND GREAM. 


H. B. RICE, Dairy Research Laboratory (Dairy Branch). 


FF flavours in milk and cream arising from the food consumed by 

the animals are very prevalent in Queensland at certain times of 

the year, particularly in the spring, when a profuse growth of weeds 

follows the first of the seasonal rains and is assisted by the warmth. 

Volatile or non-volatile compounds which pass from the food through 
the bloodstream into the milk give the off flavours to the milk. 


Food flavours can be distinguished by smell and the impression 
which they convey to the sense of taste when first placed on the palate. 
The characteristic flavours of the different foods enable the experienced 
grader to state accurately which plant is responsible. ° In passing, it 
may be mentioned that any food flavour in milk will be more pronounced 
in the cream separated therefrom on account of the ease with which 
flavours and odours are taken up from the surroundings by milk fat. 


The defects of this type may be subdivided into feed flavours and 
weed flavours, respectively, according to whether their mode of origin 
is from plants of economic value or. otherwise. Depending upon whether 
- the taint is completely or partly removed by the factory treatment, or 
is carried through in undiminished intensity into the resultant butter, 
cream affected with a feed flavour may be classed as choice, first, or | 
second grade, but weedy cream is always graded lower than choice on 
account of the impossibility to completely eliminate the objectionable 
flavour. 


FEED FLAVOURS. 


Brief reference will be made to some of the feeds commonly used in 


Queensland which are known to taint milk. 


Silage when fed in large quantities one hour prior to milking | 


imparts a taint to the milk. Small quantities in the ration do not have 


any noticeable effect. 

‘The result of feeding green lucerne and green clover is generally 
well known. Imecerne hay and clover hay behave in a similar manner, ~ 
but lesser amounts of these more concentrated feeds will give tainted 


ae 
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cream, Cream having a pronounced lucerne or clover taint js sometimes 
graded as low as second quality because of the impossibility to manu- 
facture it into a high-grade product. 


Rank pasturage materially affects the flavour of the milk produced 
by animals consuming it abundantly, but the experience in factories 
where the cream is subjected to treatment in a partial vacuum after 
pasteurisation is that the butter made from such cream is improved in 
grade by one to two points since the adoption of this method of treatment. 


Plate 118, eM, 
An Efficient and Inexpensive Cream Cooler. 


[Illustration by courtesy of the Tasmanian Journal of Agriculture. 


t A musty flavour can sometimes be discerned in cream, and is ofter 
raced back to the feeding of musty or mouldy hay or chaff, although 

© defect may be of bacterial origin. The bacterial type is the worst, 
°r it is intensified by the processing in the factory. : 


Cream from cows which have been fed on green barley may be — 
staded down by the factory, but this flavour is usually int by 

: geeoty. treatment. Green rye and green cowpeas produce slight flavours 
f Ich are not usually looked upon with disfavour in cream to be used — 
or butter making. Rs, 


% Turnips, onions, ‘and garlic seriously taint the milk of any animals 
ies them, while pumpkins, potatoes, and cabbage will also give 
Stinet taste which is objected to by city milk consumers. 


a - 
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Time Required for a Feed Flavour to Appear. 


. With most feeds it is found that the time which must elapse after 
ingestion until the undesirable flavour and odour appear in the milk 
is about one hour. However, the action of garlic is so rapid that its 
flavour is discernible one minute after it has been consumed. 


Control of Feed Flavours. 


“Aeration of the cream on the farm, by passing it after separation 
over a surface type cooler will completely eliminate slight taints, but 
if stronger they are only. partly removed. Pasteurisation in the factory 
- will further reduce the intensity, but pronounced flavours may still 
persist. Treatment of the cream immediately after pasteurisation in 
a partial vacuum, which is carried out in many factories in this State, 
will renovate most feedy cream. 


By feeding any of the fodders suspected at least three hours prior 
to milking, or, better still, immediately afterwards, the cream is not 
likely to be graded down unless the animals have partaken of large 
quantities of a feed like lucerne. So far as the production of milk for 
the city retail market is concerned, however, it must be borne in mind 
that feed flavours can sometimes be detected in the milk up to five hours 
after the feed has been ingested. 


WEED FLAVOURS. 


The non-volatile nature of the flavouring substance acquired by 
milk and cream which are affected by weed taint prevents its removal 
by aeration, pasteurisation, or vacuum treatment, and_so the resulting 
butter is reduced in quality and depreciated in value. Some of the milk- 
tainting weeds which flourish in the dairying districts of this State are:. 
—Mustard weed, carrot weed, stinking roger, hexham, cress, garlic, 
pepperwort, New Zealand spinach, pennyroyal, lantana, turkey berry. 


Controlling Weed Flavours. 


To control the incidence of weed flavours at certain times of the 
year may be a difficult task. Grazing the animals for a short time on a 
paddock badly infested with obnoxious weeds, then removing them to a 
cleaner paddock, will help to overcome the trouble, but the objectionable 
flavours imparted by some weeds remain in the milk for hours after 
ingestion. In some countries renewal of the pastures after intervals of 
two years is advocated as good practice in the control of weeds. 


‘MAKE THE COW COMFORTABLE. 


Keep cows’ teats in good condition. In cold weather, chapped teats are not 
uncommon. This is sometimes brought -about by washing in hard cold water 
‘without properly drying afterwards. Use soft warm water with a little Condy’s in 
it for washing the cows’ udders and teats and afterwards dry them carefully. 
little vaseline—non-odorous—applied to the teats protects them and also makes for 
easier milking. Do not wet the teats with milk. It is an insanitary habit. , Cow 
‘comfort and clean milk are desirable objectives easily secured by a littla care and 
consideration. 
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FOLLOWING on the satisfactory June rains, further welcome falls 
were received in all divisions on 4th and 5th July. The registrations 
Were particularly heavy in the Central and Northern districts, while 
the Western Downs and Maranoa received over an inch. From 6th July 
to the 17th, unsettled weather prevailed, yielding further beneficial 
Showers which were of great assistance to young growing crops. 


Wheat.—Farmers lost no time in taking advantage of the favour- 
able seasonal conditions, so that sowings were practically completed by 
Inid-July. The record demand for seed wheat from the State Wheat 
Board indicates that a larger area has been placed under crop than in 
previous years. 


_ The general sowing has been somewhat late, but providing good 
rams are received during August and September an excellent yield is 
i prospect. ® 


The Department of Agriculture and Stock has again established | 


breeding and experimental plots at Kincora, Rose Hill, Nobby, Dalby, 
Brigalow, Roma, and also in the Central district at Theodore and Biloela. 


There is every prospect of an increase in world wheat prices, owing 
to the reduced acreage sown and to the droughty conditions being 
©xperienced in Canada and the United States of America. The U.S.S.R. 
lave now displaced the U.S.A. as the world’s greatest producers of 
Wheat, oats, and barley. The British Empire’s production of wheat, 
Yarley, oats, maize, and rice comprises 23 per cent. of the world’s crops. 


_, At present India is the Empire’s greatest producer of rice, maize, 
Wheat, and barley. | 
Sugar. 
Cool, somewhat unsettled weather conditions have prevailed in the 
tropies north of Townsville, with cool, dry weather southward. Cane 
een has been at a standstill and in the Northern areas the planting 
‘1 almost complete freedom from frost. 


the 1937 crop has been seriously delayed. here continues to be 


. Practically all mills are now crushing; the sugar content of the cane 


'S uniformly low, but is improving slightly under the influence of 
“ool, drier conditions. 


7 
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Spring. Sowings. 

Land prepared for summer-growing crops can now be sown with a 
variety of fodder, hay, and grain crops, such as maize, sorghum, millet, 
sudan grass, and cowpeas. The majority of farmers now recognise the 
necessity of making provision for recurring dry spells and also for the 
winter months, when the growth of natural pastures is considerably 
retarded. During favourable seasons, good results can be obtained by 
the cultivation of winter cereals and legumes, but it is to the more 
vigorous growing summer crops that stockowners must look for the 
provision of their chief requirements in hay, fodder, and silage. 


Maize can be grown successfully on a great variety of soils within 
the 30-inch rainfall region, deep alluvial soils being particularly suitable 
for its full development. Land ploughed deeply during the winter 
should now be in good condition as a result of cross-ploughing and 
harrowing, and it is well to remember that no amount of inter-row 
cultivation will undo the effects of sowing on hastily prepared land. 


Plate 119. 


This field of Sorghum, on Coreena Station, near Barcaldine, at about two months’ 
growth, cut 12 tons per acre. Crop just before harvesting for pit ensilage. 


[Photo. W. C. Miller, Barcaldine. 


Maize crops are usually termed early or late, but as sowings may 
take place from August to late December, no definite sowing period can 
be recommended, weather conditions being the deciding factor. 


For grain purposes, the chief essential is to assure adequate moisture 
during the tasselling stage; 9 to 10 lb. of sound seed per acre will be 
found sufficient, sowing in rows 3 ft. 6 in. to 4 ft. apart, but for fodder 
or silage purposes double this quantity can be used, choosing a leafy 
_, variety, such as Reid’s Yellow Dent. 


The sweet or saccharine sorghums are also widely grown throughout 
the dairying districts, as they provide a large bulk of nutritious and 
palatable fodder. 
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Although slightly less nutritious than maize, the sorghums will 
withstand dry conditions much better, while they also retain their 
succulence for a period after maturity, making them specially valuable as 
early winter feed. In cultural requirements, the crop is somewhat similar 
to maize, sowing being effected in rows 3 ft. to 3 ft. 6 in. apart, which will 
be found to utilise approximately 5 Ib. of seed per acre. Sorghums are 
frequently sown broadeast, but although a finer stalk is produced, the 
total yield is often reduced by this method, besides which weed growth 
is apt to be troublesome during the early stages of growth. 


For silage purposes, sorghum should be cut when the grain is well 
formed but still in the soft dough stage. Saccaline imphee and White 
African are popular varieties. : 


Where a quick-growing summer grazing or hay crop is desired, the 
millets can be confidently recommended, as they will produce fair crops 
_ €ven on the poorer soils. 


The seed is usually drilled or sown broadeast, at the rate of 12 to 
15 Ib. per acre, and under favourable conditions the resulting erop will 
provide good grazing within five or six weeks. However, it is preferable 
to exclude stock until the plants are 8-9 in. high, when the roots will 
have a sufficiently good, strong hold to withstand grazing. 


For hay purposes, cut when the grain is in the soft dough stage, - 
and if a binder is used, make small sheaves and stook in windrows. The 
Varieties known as Japanese millet and White Panicum have given the 
; best results. 


Sudan Grass is also excellent for grazing or silage purposes, and is 
considered to be the best possible summer crop for the drier farming 
areas such as the Western Downs and Maranoa. 


It is better to drill in the seed, using approximately 7 lb. per acre, 
but if broadeasting double the quantity will be required. The risk 
Meurred in allowing stock access to Sudan Grass prior to the flowering 
Stage has been stressed in previous issues of the ‘‘Queensland Agricul- 
tural Journal.’? However, the risk is taken by many experienced gtock- — 
ae who have fed the crop during all stages of growth without ill- 
elects, 

The Cowpea is now widely recognised as a valuable green manure | 
®rop, resulting in the development of a good trade in locally-grown seed. 
its profitable utilisation as a fodder crop is also receiving attention by 
Progressive dairymen, as it is highly nutritious, provides a good bulk of 

Odder, and is valuable as a rotation crop. Stock can be readily 
-8¢customed to green cowpea by sowing in conjunction with maize, either 
the maize drills or in alternate rows. The seed varies greatly in 
‘ze, according to variety, so that when sown in drills 3 ft. apart from 
» to 15 lb. seed per acre will be nécessary. Poona, Groit, and Black are 
Popular varieties. 


. With all spring-sown crops much better results are obtained when 
Inter-row cultivation is thoroughly carried out, although, as previously — 
Pointed out, the initial preparation of the land, involving winter fallow, 
1S of primary importance. 
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No. 10._THE BULLOCK’S HEART. 
‘§. E. STEPHENS, Northern Instructor in Fruit Culture. 


THIS Anona is a poor species of the same family as the Custard Apple, 
and is known botanically as Anona reticulata. Some confusion has — 
been brought about regarding its identity in this country by the 
unfortunate identical naming of a variety of custard apple some years 
ago. In many people’s minds the confusion thus caused still exists. 


Originating in tropical America, the tree has been much more 
widely distributed and planted than its quality merits. 


The tree normally grows up to about twenty feet in height and is 
of upright habit. It may be distinguished from the Sugar Apple (A. 
squamosa), which it resembles, by its larger leaves and generally coarser 
appearance. Like the Sugar Apple too, it is Cotten and usually 
remains bare of leaves for several weeks. 


The fruit is typically heart-shaped, hence the common name aati 

The skin is smooth in comparison with the Sugar Apple, the scales being 

flatter and the interstices less deeply indented. In colour of skin the 

ripe fruit is reddish-yellow or reddish-brown. The flesh is milky white, 

rather coarse in texture and usually of very poor flavour. Seeds of dark 
brown colour are numerous. 


The fruit hangs late and may frequently -be observed still on the 
trees when a large proportion of the foliage has been shed. Very fair 
crops are frequently paca etY but the trees are not usually so prolific as — 
the Sugar Apple. 


The tree is tropical in requirements of abit and thrives best under 
fairly heavy rainfall. In Queensland the best specimens are to be found 
in the Clump Point and Innisfail districts, where the annual rainfallis 
between 100 and 150 inches. The soil preferred by it appears to be 

-arich loam or seme loam, such as may be found in some of our coastal 
-_ jungles. 
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It is very seldom that the Bullock’s Heart receives any cultural 
attention, even when it is grown for its fruit. This is decidedly a 
mistake, as even the poorest of fruit may be improved by care. A little 
cultivation of the soil round the tree will assist to maintain its health, 


while the incorporation of humus and a little complete fertilizer will 


improve its vigour and cropping capacity. Pruning also will assist in 
maintaining vigour. It should be carried out in the spring, just as the 
Sap commences to rise. 


——_—- o__—_— 


PRUNING OF GRAPE VINES. 
F. L. JARDINE, Plants Inspector, Stanthorpe. 


As the subject of pruning will occupy the attention of grape growers 
for some months to come a few notes dealing with this work may be 
helpful to intending growers, also to those who from lack of experience 


are not fully conversant with the work, for, unless the pruner has some, 
knowledge. of the habits of the vine and an idea, of the rudimentary. 
principals of pruning he can not expect to gain the best results from, 


18 work. 


Nature intended the vine in its natural state to be a creeper, on 
fertile soils often covering a wide area and composed of long slender 
canes producing very little fruit. 


. . The use of the saw and secateurs brought about a radical change 
in its habits, for, instead of growing as a creeper, it has been forced for 
commercial purposes to adopt the habits more of a shrub or bush. 


Curtailing its liberty to this extent has naturally lowered its vitality, 
and instead of producing a vigorous growth of canes with little fruit it 
eels its decline and turns all its energy to the production of fruit. 


This point is of vital importance to the pruner, it being an easy 
Matter to produce huge crops of practically no market value at the 


expense of growth and at the same time undermining the constitution 
OL the vine. 


Vines distressed by wrongful pruning and oyereropping often take 
Years to recover. 3 


Experience has taught that some varieties of vines are more fruitful 
on the first and second buds and others on the third and fourth and 
ven more; in the light of this knowledge the pruning of grape vines 

has been divided into two methods—viz., Short pruning, suitable to those 
Vines that bear on the first buds, and Long pruning, adopted to varieties 
that produce their bunches further along the canes. 


i Tt is to the first system, short pruning, that we will direct our 
ttention in these remarks. 


The fruit of the grape vine is produced on the canes of the current 
Year’s srowth exactly opposite the bud and leaf, these canes develop 
Tom buds on the previous years growth which in turn are produced 


Permanent arm of the vine. 


°n and form the fruit-bearing spurs situated at intervals along the main — 


A vine trained in this manner is usually referred to in this State 


fay a 2 2 2 
Sa “Unilateral Cordon,’’ or a permanent arm with spurs. 


se eae ee re 
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A. cutting from a grape vine after its first *summer’s growth could 
resemble the drawing shown in Plate 120, - , 


Plate 120. 
‘‘Museat’? vine, Stanthorpe District, before pruning, 4 years old. 


In Plate 121 it appears, after having received its first pruning. It 
will be noticed that the most upright growing cane hag been selected 
_and all other growth has been suppressed. This main cane will form 
the trunk of the future vine, but it must be shortened back, usually to 
two or three eyes, in order to encourage a strong growth. the following 
suinmer, when again an upgrowing cane is chosen and trained with a 
graceful curve along the first wire of the trellis, which is usually from 


20 to 22 inches from the ground, all other growth from the trunk being 
: cut away: 


Plate 121. 
Same vine after pruning. 


, 
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The drawing shown in Plate 122 illustrates the young vine after, 
having received the second winter pruning. 1t will be observed that the 
main cane has been shortened back along the wire from 1 foot to 2 feet 
6 inches according to the vigour of the vine. The end bud should be 
selected from one placed on the under surface of the cane, the object 
being to induce the new end growth to lie as flat as possible along the 
Wire instead of growing upwards as would be the case if pruned to a 
bud on the upper part*of the cane. Remove all lateral growth. 


Plate 122. 
10-year-old ‘‘Muscat,’’ Stanthorpe District, before pruning. 


The third pruning (see Plate 123) will consist of spacing the canes 
on the upper surface of the main arm, usually from 6 to 8 inches apart, 
and pruning them back to two eyes; remove all other growth except the 

end cane, which is cut back to a length of 1 foot or 18 inches, treating the 
terminal bud in the same manner as in the previous pruning. 


Assuming the vines are planted 6 feet apart and they have made 
800d growth, the fourth pruning should bring each vine up to meet its 


Neighbour, 


The spurs established in the previous pruning should each have 
Produced two canes, one from each eye, and in order to retain the spurs 
48 close on to the main arm as possible the top cane is removed and the 
OWer one pruned to two buds as previously, a section of the extreme 


€nd growth is left to join up with the next vine. ; 


fa During the fifth winter the vine is treated in the same manner so 
‘ae as the spurs are concerned, 2.2., keeping only the lower cane which 
Cut back to two eyes. mate 


of pane end spur of the vine receives different treatment, a short section 
‘i € top cane is laid down to meet up with the first spur of the adjoin- 
ae vine, while the lower cane is pruned to two eyes forming the return 
Sa which will furnish two canes the following summer that will be 

fated in the same manner. : 


é } 


. 
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' 2 
The first spur on the main arm should commence on the wire and 
“just past the curve of the trunk. 


Plate 123. s 
Same vine after pruning. 


lt is a recognised procedure when pruning to cut through the node 
directly behind the bud, the reason being that in doing so a hard surface 
is exposed, which is less liable to rot or die.back past the end bud as 
when cut through the internode, i.e., the section of cane between the 
eyes. 
4 ————t—= 0 —___— 


. 


BAGGING OF BANANA BUNCHES ON THE PLANTATION. 
P. MITCHELL and BE. L. MILES, Inspectors, Diseases in Plants Acts. 


HE benefits derived from bagging the bunches are not realised by the 

majority of banana growers, as it is the general opinion that bagging 

is carried out only by growers whose plantations are subject to either 

light frost or severe chilling. Such is not the case, however, as from 

observations during the past five years it has been ascertained that very 

definite beneficial results can be obtained by the bagging of the bunches 
during the whole year. Hy 


In the first place it is necessary to point out that there is a distinct 
difference between the results obtained by bagging and those obtained 
by ‘‘cloaking’’ or wrapping a bag partly round the bunch, It is quite — 
obvious that a bunch completely enveloped in a bag has more protection 
than one which is only partially covered, hence the improved results. 


‘The only disadvantages of bagging are— Se 
1. The cost of the bags, and the time required for slipping them 00 
to the bunches; and *: 


9. The extra time required when cutting the fruit, as opening the 
bags takes a little longer. This latter, however, can in time be practically 


. 


eliminated, as growers with a little practice can estimate quite accurately 
whether the fruit is full or otherwise by feeling through the bag. 


. 
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On the other hand, the advantages of the system are as follows :— 


1. The production of fruit superior in length and circumference, and 
uniform in development and flavour; — 


2. Uniform colour of all the fruit on the bunch; 


Be Greater protection of the fruit during transport to the packing 
she ti P 

4. The prevention to a very great extent of loss from sun scorching, 
Splitting of fruit, ravages of caterpillars and spotting bugs, undue 
exposure, and the spotting of fruit which occurs periodically chiefly in 
low and damp situations; and 


5. Growers are enabled to maintain a better control of: leaf spot, 

4s all old and useless leaves can be cut off to assist. in such control, there 

_ being no danger of the bunch being ruined by exposute to sun and cold. 
It has been observed during the last five seasons on several plantations 
Where leaf spot has been severe and where bagging has been carried out 
that, in the case of plants (carrying good bunches) which had been totally 
defoliated, when these bunches were examined the fruit was of a beautiful 
green colour, practically without blemish, and consisting of fully 95 per 
‘cent. of marketable fruit, whereas without bagging this fruit would have 

eén from 75 to 100 per cent. definite loss. 


Very interesting figures have been supplied by Mr. HE. L. Miles, 
Banana Board agent, Palmwoods, in his records of the actual results 
obtained from the bagging of fruit on Mr. W. Ellison’s plantation at 
Bald Knob, Landsborough. This plantation was situated on a very cold 
Slope, subject to high southerly winds. : 


193 Unbagged.—(Bunched middle of February, March, and April, 
BH )—= : 


Date Cut. Total Cases. Waste. No of Fruit in Case. 
26th Sept. 2 4+ box aM 28 to 31 doz. 
3rd Oct. 5 & box 3, 284 to 32 doz. 
17th Oct. 2 % box pit 282 to 34 doz. 
Bagged.—(Bunched end of March and April, 1933)— 
Date Cut. Total Cases. « Waste. No of Fruit in Case. 
26th Sept. 4 4 bananas .. 20 to 24 doz. 
3rd _ Oct. 6 11 bananas .. 194 to 204 doz. 
10th Oct. 2 4 bananas .. 194 to 20 doz. 
17th Oct. 3 8 bananas .. 19 to 20 doz. 


. All bunches for bagging and control were selected for uniformity 
at Size of fruit and bunch. The ‘‘box’’ referred to as waste in the case 
2 ‘ the unbagged fruit was a regulation size butter box; the numbers of 
; Waste in the bagged trials were single bananas only. 


The above figures are for the winter period. No records are avail- 
‘ble with regard to summer bagging, but bunches on the same plantation 
_,288ed during the spring have been cut in ten weeks. However, the above 
“crease in the loss of fruit can be expected to be maintained practically 
“Toughout the year. 


____The cost of the bags in the first instance is somewhat high. If 
food-quality bags are obtained the approximate cost is about £10 per 
Ee *re, but as an offset to this most of the bags will last for two bunches. 
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FRUIT MARKETING NOTES. 


JAS. H. GREGORY, Instructor in Fruit Packing.. 


HE past month has been a bad one for the fruit industry in so far as 

the weather has been concerned. Cold and rainy weather has reacted. 
adversely on many lines, citrus fruits particularly being affected. With 
the advent of warmer weather the market for this fruit should pick up 
and return better prices to growers. 


With the winter months, complaints concerning green papaws and 
pineapples on Southern markets invariably increase. Owing to the 
cooler weather at this period of the year, there is very little risk attached 
to sending these fruits to the interstate markets, and they should be 
allowed to mature and colour to a more advanced stage. Green fruit at 
this time of the year is practically unsaleable. It is only by sending good © 
lines to the Southern markets that a demand for tropical fruits can be 
fostered and increased in Melbourne and Sydney. 


Pineapples. 

Brisbane prices for Smooths ranged from 38s. to 6s. per case, and for 
Roughs from 3s. to 5s.; loose, Smooths from 2s. to 5s. per dozen, and 
Roughs from 1s. to 3s. per dozen. Woodwool is recommended for packing 
in preference to blady grass. 

Sydney prices were from 7s. to 10s. per case, and Melbourne from 
8s. to 10s. 

Green fruit is unsaleable on all markets. 


Bananas. 


Brisbane prices: Sixes, from 5s. to 10s. 6d.; sevens, from 7s. to 11s. ; 
eights, from 9s. to 12s. 3d. per case. 

Melbourne prices: Sixes, 14s.; sevens, from 13s. to 14s.; eights, from 
14s. to 15s. Much undersized fruit is being sent in each "grade, many 
cases being marked down. This should be easy to remedy. 

Sydney prices: Sixes, from 10s. to 13s.; sevens, from 13s. to 15s. ; 
eights, from 15s. to 17s. ; 

Papaws. 

Brisbane prices for locals ranged from 3s. to 5s. a case, and for 
Yarwun and Gunalda fruit from 6s. to 10s. Sydney prices were from 
12s. to 18s. a case; green fruit unsaleable. Melbourne prices were from 
10s. to 14s. a case; green fruit is not wanted at Melbourne, and at 
present too much of this immature fruit is being sent. 


Custard Apples. , 
Half-bushel cases of fruit are bringing in Brisbane from Qs. to 3s., 
in Sydney from 3s. to 4s. 6d., and in Melbourne from 4s. to 6s. Only 
fully matured fruit should be sent. Fruit is matured hen the interstices 
show a rich creamy colour.’ 
Avocados. 
This popular fruit is finding a readier sale each year. It is 
recommended to wrap each fruit. 
Tomatoes. 
Brisbane prices for local ripe fruit were from ls. 6d. to 4s. a case, 
and for green fruit from 1s. to 2s. 6d. Attention is again drawn to the 
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difference between the prices of ripe and green fruit. Sydney prices 
ranged from 3s. to 4s. 6d., and for repacked fruit from 4s. to 6s. 6d. per 
half-bushel case; Melbourne prices for repacked fruit to 10s. per case. 


The necessity for discarding green fruit must be stressed. It 
should be possible for the grower to obtain the difference between the 
ripe and green prices prevailing, as green fruit is bought by speculators 
who ripen it to their own advantage. Overmuch green fruit on the 
market gives the speculator every opportunity of working the market 
to his own advantage. - > 


Other Tropical Fruits. 


A good demand still exists for good granadillas. Unfortunately, 
many lines of fruit have been placed on the market in too ereen-a con- 
dition. The fruit can be left to become coloured before marketing without 
incurring any risk of loss. 


Citrus. 


The cold weather has had an adverse effect on the local citrus 
market. Brisbane pricesfor navel oranges are—for locals, 6s. to 8s., and 
Gayndah fruit to 11s., with common oranges bringing from 4s. to 7s. 


_ Many lines of mandarins have been badly affected by the cold 
Windy conditions prevailing during the last month, and are not keeping 
well. The advent of warmer weather should assist the market to rise to 
better values. Brisbane prices for Emperors are from 3s. to 6s., and for 
Glens (local) 3s. to 6s., (Gayndah) to 7s. 6d. The end of July saw a 
tise for good mandarins to 11s. per case. 


Good lines of lemons are not hard to sell, but poor uncured skin- 
blemished fruit is almost unsaleable. Local uncured fruit brought from 
ae to 6s. per case, while Gayndah fruit brought up to 12s. for special 
ines, 


Common types of grapefruit sold to 6s., and good Marsh type to 8s. 


Passion Fruit. 
h Quéensland passion fruit realised in Sydney from 7s. to 9s. per 
alf-bushel. Good fruit was readily saleable in Brisbane at up to 8s. 
Der case. 
Strawberries. 


_ In Brisbane heavier supplies have somewhat depressed the market, 
ue to 8s. being obtained for average quality, with specials higher. In 
Sydney the demand in the latter part of the month was slower, some 
poor-quality lines depressing the market. gears 


Apples. 


9, Granny Smiths sold freely to 13s. per case, with hail-marked fruit 
8. to 8s, lower. Growers with apples in cold storage would now do well 
start to remove and place on the market in regular lots. This will 


Here the agent to work up a connection for good fruit at. payable 
ces. 4 
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Plate 124. 


Mr. 8. S. Hoopzr, ForMErty AccounTAN?T, DEPARTMENT oF AGRICULTURE. AND. 
Stock, who has retired after forty-two years’ service. 


- 


ae 
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VALEDICTORY. 
Retirement of Mr. 'S. S. Hooper. 


/a\pouue forty-two years as Accountant of the Department of Agricul- 

ture and Stock, Mr. §. S. Hooper closed a notable official career on 
80th June. Mr. Hooper entered the Public Service of Queensland in 
1886, and became Accountant of the Department in 1894, a position 
which he filled with distinction. 


To mark the occasion of his retirement and to express their 
personal regard for Mr. Hooper, fully 200 of his fellow officers 
assembled at a social function on the evening of his last day in the 
Queensland Public Service. The Departmental Sports and Social Club 
had charge of the arrangements, and the guest of honour, accompanied 
by Mrs. Hooper, was received by the President, Mr. H. S. Hunter. An 
excellent programme, marked by originality, versatility and high 
musical and dramatic talent, was presented by club members. 


In his valedictory address, the Minister for Agriculture and Stock 
(Hon. Frank W. Bulcock) spoke of Mr. Hooper as a man of great 
capacity and of strong and enduring purpose, who had rendered 
invaluable service to his Department and to the State during a long - 
and distinguished career. He expressed sincere regret at the severance 
of an official association, which he and all others present had 
appreciated most highly, and congratulated him on his very fine 
record, and “on the exceptionally high standard of efficiency in 
accountancy which he had maintained throughout his period of office. 

_ He had been more than a staff officer to the fifteen Ministers under 
whom he had served—he was that rare type of public officer who was 
not only the Minister’s accountant, but also his guide and friend. 
Mr. Hooper had contributed very largely to the success of his Depart- 
ment by his skilful financial administration. No other officer in the 

_ Public Service had won higher encomiums from successive Ministers, 
and only that day he had received a telegram from the Premier (Hon. 
W. Forgan Smith, LL.D.), then on his way home from his important 
mission in Great Britain, which read: “Desire take this opportunity 
of extending to Mr. Hooper on eve of his retirement my good wishes 
for his future happiness. He was capable and loyal officer of Govern- 
ment for many years, whose services I appreciated to the full. 
Regards. Forgan Smith, Premier.” ? 


if Their guest, Mr. Bulcock continued, had enjoyed the rather unusual 
distinction of repeated references in Parliament to the great value 
of his services as a public officer. For more than forty years he had 
attended sittings of the Legislative Assembly to assist his Minister in 
Piloting Departmental Estimates through Committee. This was a 
Tecord unequalled by any other accountant in the State Service. He 
Was leaying the Public Service with the full knowledge that he 
Possessed the confidence of every one with whom he had come in 
contact, as well as the high esteem and deep and lasting affection of 
all his colleagues. The Minister expressed the hope of all present that 
many long and happy years are in store for Mr. and Mrs. Hooper. 


Supporting speeches were delivered by Mr. HE. Graham (Under 
ecretary and Director of Marketing), Professor E. J. Goddard (Dean 
aL the Faculty of Agriculture), and Messrs. H. C. Quodling (General 
meee Agricultural Bank), J. S. Hutcheon, A. R. Henry, J. H. 
Ngland, H. B. Ball, W..J. Copley, M.L.A., and W. T. Gettons. 


: On behalf of his staff, Mr. Bulcock presented Mr. Hooper with a 
handsome tesfimonial and a pictorial history of the Department in 
beautifully bound volume form. A brief, appropriate, and happily © 
Phrased response was made by: Mr. Hooper. : 
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Plate 125. 


Mr. WinurAm T. Gerrons, A.I.C.A., who has succeeded Mr. S. 8S. Hooper as 
Accountant of the Department of Agriculture and Stock. 


[1 Ave., 1936. 
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VETERINARY MEDICINES ACT. 
ANNUAL REGISTRATION, 1936. 


Second supplementary list, to be read in conjunction with lists SpPearIne on. 
. pages 282-285 of March Journal and 408-409 of April Journal. 


Registrations effected from 20th March to 30th June, 1936. 


; Reg. No, 
Animal Health Station, Yeerongpilly— 


First and Second Blackleg Vaccin .. ne Me ae a 3. 880 
‘ Contagious Mammitis Vaccine : 37 nk “6 An .. 3384 
; Laboratory Pleuro-Pneumonia Vaccine ie Sdnlee oer os SEO) 
British Germicide Co., cH street, Brisbane— 
Drenchsol oe vi 0 ee) Bee: peeLALiT 
Butler and Co., Ltd., Edward street, ae res 
Butler’s Worm Pon der for Dogs .. Bs oe he ea eek bs 
Buzacotts (Qld.) Ltd., 443 Adelaide street, Brisbane 
Bio Blister Paste bp 6 ae 5a if. ty 36> 
Bio Bot Bombs : a ie a af oe .. 366 
Bio Bowel Laxative for Dogs Ree ae OG .. 1439 
Bio Bronchial and Pneumonic Distemper Mixture... bes .. 1438 
Bio Canker Cure ise si i of .. 1486: 
Bio Condition and Kidney Powders Hie se S 6 ie i sy BLYh 
Bio Condition Powders for ee fies a m4 as ie .. 368 
Bio Cough Electuary .. ips ¢ hea Peeron 38 ay, .. 1036 
Bio Cough Mixture for Dogs .. Eb iy oe Si 5 .. 1428: 
Bio Eye Powder sa ns es ae 4 + peo 09: 
Bio Flatulent Colic Drench .. ie Ag ae 7: the ai BYAY 
Bio Flukure Bh =e: ae F: set si oe 35° yf 
Bio Fosfodine .. : roe i: et Va a on SRE 
Bio Gastric Distemper | Mixture Bh 2? i as Abs .. 1437 
Bio Greasy Heel Ointment oa ot os “5 i by <5 BYR: 
Bio Greyhound Tonic .. He ee - ae ve me .. 1432 
Bio Healing Balsam .. pe ns Be 7 = .. 374 
Bio Laxative Drench for Horses oe he ae iv af 5 AS 
Bio Mange Ointment .. 2 1d ni ¥? oe Ma Per) wae aN AE 
Bio Painidine .. a 8 a i ae ae 2: 390 
Bio Prophylactic Cow Drench ms os: ms <3 Bo, sa XY 
Bio Secours Remedy .. ais 4 a a ies A eS 80, 
Bio Soothing Liniment be st 3 a ne Fo 34. ahs 
Bio Spasmodie Colic Drench .. aS a: de re =A £2 Shp 
Bio Special Colie Drench a bc of a Ne: te -. 383° 
Bio Stock Drench (Liquid) .. my a ty fs rie .. 1034 
Bio Titbalm Bf ae rx ie bs sit .. 384 
Bio Urine and Diuretic Powders. fen 7 a5 5 .- 1037 
Bio Uterine Bombs  .. tes be: ae ah Rae sor .. B85. 
Bio Vaginol at 1 fs re i fy 34 VEG dew APSO. 
Bio Worm Capsules : : 36 Ss: oe at ai . » 1433. 
Bio Worm Drench for Horses tt nti i as ik gr aS 
Bio Worm Powder for Pigs .. ete ne ee a au .. 388 
BWEKE Bio Worm Killer for Sheep .. be iss rH oF ORY) 
Stewart’s Bio Royal Embrocation .. My an e ne 2302) 
Stewart’s Liquid Blister On re oh is at ta 2. aihs 
Chemical and Tar Products Ltd., Lower Ann street, Brisbane— ; 
Harton Arsenical seer Drench as Ao oe Sapam elites RLS Ul 
Veto-cide se er ete ie ae Ss .. 394 
Cramsie, Dwyer, and Co., Wallaigarr a— 
Cupiss’ Aromatic Physic Balls She wh aL Sk Se payer 
Cupiss’ Condition Powders for Dogs iat oe a oe .. 1123 
Cupiss’ Condition . Balls ve \s Bs it fea os menoo i 
Cupiss’ Embrocation .. Ee ca ee 5 ar -. 328 
Cupiss’ Tonic Powders partes med Rs nis iy) 4 BRD 
Dog Constitution Pills (Cupiss) oe pvbuvsie fab 3% a5 .. 1124 


Cray, O. P., 151 Wickham street, Brisbane— 
Puppy Worm Syrup .. 3 ro: sh , se Rt pet iy 2A35 
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z Reg. No. 


Dalgety and Co., Ltd., Brisbane— : 
Kerol ws Be es nee te Ss ne ms es 2 EP 
Hamilton Pty. (Q.) Ltd., 92 Adelaide street, Brishane— 
Blakemere iferatye Mixture ad 15 nA e182 
Blakemere Dusting Powder for Dogs A pS = ae = Py3N 
Hamilton Fistula Vaccine .. ot ate te Ps 5 ebye 
Hamilton Strangles Vaccine ee re Ly: En .. 256 
Hamilton Vaccine Conse gious. Mammitis) a 3) ha are 3 ho AE : 
Metacal 0 ok if ee ne: .. 250 ‘ 
Nutrimol sey a i me a .. 266 
Pottie’s Blackleg "Preventive See oe mts aM es ably 
Pro-Vet Antiseptic Capsules .. ns E! = ee a .. 184 
Pro-Vet Antitoxic Drench .. an & a ‘e a .. 185 
Pro-Vet Blackleggine .. = by, £5 ee ce .. 414 
Pro-Vet Black Spot Suplie ation see, is 1s; 1 i Co MEL 
Pro-Vet Blighty hos a 3 a os us abeys 
Pro-Vet Bloat Draught a a sa i oh Vr als 
Pro-Vet Calcium Drench... ue i a 74 e meld) 
Pro-Vet Canine Skin Dressing pe ma me .. 415 
Pro-Vet Canine Distemper Vaccine A and pe 25, a Leora tT) 
Pro-Vet Cleansing Drench  .- 3 a A mere) 
Pro-Vet Colic Remedy ts Ay We ect acs ea wy AB 
Pro-Vet Condition Piper ry ies ri ere 2 nd .. 416 
Pro-Vet Cough Electuary 4 : a a ee eae UB 
Pro-Vet Diuretic or Staling Powder Ay ie an fas ataeeeter Wa 04 
Pro-Vet Dog Mixture .. : xt nr et ws a: .. 1262 
Pro-Vet Eczema. Cure ..- a3 oe x % f Nee erm Pb) 
Pro-Vet Embrocation .. af: a, es fie .. 221 
Pro-Vet Emulsion for Cracked “Heels” a i a ef a AR) 
Pro-Vet Foot Rot Paste at et: Me f ow 2% 96 
Pro-Vet Gall Cure 5 % ay 7 oY itete te 222 
~ Pro-Vet Harness Chafe “Application me <3 Fas = des .. 223 
Provetine : pe = ee os er; 
Pro-Vet Laxative Dreneh for Horses fi hg oA ay nee ag 
Pro-Vet Liquid Blister ‘ ny oy a Fe eae tin. a2 
Pro-Vet Mange Specific for Horses .. ah Est ne oe v, 1272 49 
Pro-Vet Pan-A-Ton  .. st a Pe: aH oe eed, 
Pro-Vet Physic Balls for Horses tH as ee, as ae .. 268 
Pro-Vet Pig Powders .. am a LF ised see 5, 254 
Pro-Vet Salve .. A me ae a ee SOC ane Nees Pe e20L 
Pro-Vet Scour Remedy oa ee ee i es ey 
_ Pro-Vet Speedo Tonic for Dogs a on 3 Ae re -. 203 
Pro-Vet Stock Drench .. rt m' es a ap .. 255 
Pro-Vet Tonic Powder for Horses .. a Lt De .. 204 
Pro-Vet Udderlin 2 im, ae Se vs ox, if .. 205 
Pro-Vet Vaginitis Cure ‘ +e cs an a (oe .. 206 
Pro-Vet Worm Mixture for Dogs es a ae ie ay .. + 207 
~ Pro-Vet Worm Powder a oes we nf rp Aas pei 0) E224: 
Sheeptone ne es ae, te pal uy. .. 1265 
Vermort Tae aii te ae a Ry Ate ae RR Se me Te Ane L007 
-  Vetnol at a he: ot = ne mt a 22 BE) 
Happidog Pty. (F. David), Queen street, Brisbane— 
Happidog Alterative Mixture ad ah i ar > BEY 
Happidog Puppy Worm Syru ze AR ts a .. 340 
Happidog Trumpit Distemper eirrernee uF a ip 35 .. 341 
‘Hayes Veterinary Co., Ltd., 351 pare street, BRsDaneee 
Aloetie Ball (Wyleys Ltd. ye oh : a asf a .. 276 
Cutter Blackleg eau = vs Be oe +s; ty .. 263 
Haveol .. ets 3 4 “y : a3 ox ae .. 823 
_ Wovelock and Co. Pty., Ltd., W., Roma street, Brisbane— ; 
Day, Son, and Hewitt’s Black Physic Balls ag i 4 tg oytay PALES 
_ Day, Son, and Hewitt’s Broncholine , i b 5H .. 295 
Day, Son, and Hewitt’s Colonial Red Drenel wa Ae “ an alike 


Day, Son, and Hewitt’s Curdolix .. ) ue eh oe Chi 
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Reg. No. 
Day, Son, and Hewitt’s Diuretic Balls Kis a “a ai, 5 AES 
Day, Son, and Hewitt’s Hasakoff .. ee aye af és “; 299 
Day, Son, and Hewitt’s Eye Wash .. ‘5 fs oe re .. 300 
Day, Son, and Hewitt’s Gall Ointment .. ne ra Ren Meee 30 L 
ae Son, and Hewitt’s Gaseodyne .. ra “3 Reopen ee ere tt OUD, 
Day, Son, and Hewitt’s Gaseous Fluid Hs a ao 2 perec0s 
Day, Son, and Hewitt’s Globe Disinfectant . sera ee eee 04H 
Day, Son, and Hewitt’s Kossolian Blood Salt—Farm .. i Saio0D: 
Day, Son, and Hewitt’s Kossolian Blood Salt—Racehorse = 7 Ae 
Day, Son, and Hewitt’s Non-Poisonous Worm Pellets .. =e tore. Lo 
Day, Son, and Hewitt’s Red Paste or Condition Balls .. i bee 30S 
Day, Son, and Hewitt’s Red Worm, Mixture . ng e 2 aes 
Day, Son, and Hewitt’s Udder and Sore Teat Salve one = Ree oLU 
Day, Son, and Hewitt’s Universal Brown Chemical Extract aS ., 296: 
Day, Son, and Hewitt’s Universal White Rene eae vo WR? 
Day, Son, and Hewitt’s Vetalenta .. fd ered Lil 
Day, Son, and Hewitt’s Wart Solvent oF red an x = ABT 
Day, Son, and Hewitt’s Worm Balls “ie a BRE! 
Day, Son, and Hewitt’s Worm Powder for Horses, Comes ca .. 822: 
Day, Son, and Hewitt’s Xemos de ie aa =i as 
Maclean and Co., D., Elizabeth street, Brisbane— ‘ : 
Baxter’s Alterative Mixture 3S ve a BY 343 .. 401 
Baxter’s Distemper Capsules a = es A we .. 402 
Baxter’s Eczema, &c., Lotion A ac 6p a oye a. 403 
Baxter’s Kidney and "Bladder Pills .. on o 5S i .. 405. 
Baxter’s Puppy Worm Syrup es ko ae ba oh .. 406 
Baxter’s Red Tonic .. Be ee ‘ od “iy .. 407 
Baxter’s Skin and Blood Pills sé ee be es = .. 408 
Baxter’s Stomach and Bile Pills .. es Ae, 5 2; ae 96s 
Baxter’s Tasteless Condition Powders .. a4 fe in 28 Biv 
Martin, B., Charlotte street, Brisbane— 
Timid Joe Dog Tonic .. at iF ies oe ie cei» lead CYA 
Timid Joe Worm Syrup me om ¥ 5 Me -» 1441 
¢ 
Moase, W. E., Wynnum— 
Alterative and Condition Powder .. st At .. 350: 
Moase’s Famous Antiseptic Disinfectant Deodorant 2%. nt i, 30L 
Moase’s Famous Blister—The Ideal Ars Ai a Ae -> 302, 
Moase’s Famous Dairy Ointment .. a ee ie .. 80 
Moase’s Famous Diarrhea or Scour Mixture : bs os .. 854 
Moase’s Famous Draught for Horses or Cow (Colic) Rissa ar oO ShR 
Moase’s Famous Drench for Cattle 3 : a ae .. 856 
Moase’s Famous Eye Specific +: 2; ec Pas «3 se BbYe 
Moase’s Famous Liniment  .. ke i Ae 5.2 358 
Moase’s Famous Ointment for Hard Udders: a ay Fs eB Doee 
Moase’s Famous Special Liniment .. oo Sr Anies eatin 
Moase’s Famous Specific for Worms in Calves, Sheep, &e, ah Sata 
Nicol Chemical Co, Pty. Ltd., 2 Wickham street, Brishane— 
Nicol’s White’ Oil mahrocdupn Ss ee ‘a .. 1075 
Noble and Sinuamon, W. A., Ruthven street, Toowoomba— , 
Noble’s Colic and Gripe Drench  .. a cepa ee .. 1391 
Noble’s Dairy Ointment we ri a Ms nat a .. 1890: 
Noble’s Non-Irritant Fluid Blister... -. oe Baie NE .. 1392 
Outridge Chemical Co., Wondai— : 
Burnett Worm Drench Powder for Sheep ..  .. ue Sothys 
Poultry Farmers’ Co- operative Society Ltd., Roma strect, Brisbanc— aan 
Merval ne és ee * =; M, coos babes 
Red Comb Vaginitis Powder A Pee oe ea mle ., 1868 


Ralston, A, V., Brisbane— ; 
Vardonia 2 ne fltey em Sc ee a ue Pages ig 
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: : Reg. No. 
Row and Co., East street, Rockhampton— 
Row’s Alterative, Diuretic, and Condition Powdex for Horses .. an 219 
Saunders, J. R., Beerwah— 
San Quentin Ointment .. a vs a a7 hea .. 474 
Sharkey, 8. B., 100 Hill street, Toowoomba— 
Bot and Worm Expeller e ae ba ne He as .. 424 
S. B. Sharkey’s Special Physic ae ue 03 tae sh ay 7 eb 
Smith, H. F., Dundorah— ~ 
Co-Lak _ 50 oe bn 3p He ae a0 ei, nj; Abitike) 
Surgical Supplies Ltd., Queen street, Brisbane— 
A.B.C, Gheaiaae igi no ito ae So mt {2 .. 1304 
A.B.C. Tasteless Condition Powders So = a oe 3 .. 1234 
A.B.C. Worm Mixture .. a ou ots Ye ae Ae .. 1305 
Garget Powder .. A st se $e ot dx rf .. 1050 
Warwick Friendly Societies’ Dispensary, Warwick— 
Turner’s Sheep Drench sy ci tis os = i .. 1274 
Wilkinson (Northern) Pty. Ltd., L. A., Queen street, Brisbane— 
Dog Worm Capsules .. is ze ri as a eh PrN 
L.P. Embrocation ae Se . ats ne: Na a os Veee2S.L 
Vetsalve Fi Bs, ve a ” 30 Pees 
Wilkinson’s Canker Lotion Efi ipa: “a “y bid es .. 288 
Wilkinson’s Cleansing Drench ne Fes; oA xp Ke wa 284 
Wilkinson’s Condition Powder eke ieee Nc 385 " sa 2B 
Wilkinson’s Distemper Capsules “ ie Mi “f ne 12 285 
Wilkinson’s Dog Tonic é ‘ tease eee, .. 286 
Wilkinson’s Eye Ointment for Dope” Se 12, a 34 .. 288 
Wilkinson’s Laxative Dog Syrup .. Se 5 ot a .. 289 
Wilkinson’s Mange Lotion for Dogs oy se A: sé .. 290 
Wilkinson’s Poultry Tonic .. hs a at ve of eco 
Wilkinson’s Worm Powder .. nid 3 3 Bey uae, 248292 
1 
QUEENSLAND SHOW DATES. 
SEPTEMBER. OCTOBER. 
Tully, ll and 12. Gympie Bushmen’s Carnival, 7 and 8. 


Malende? 30 Saeaiies and 1 October. A BOroueL SEG Carnival) Ves 
Southport, 26. : . 

Imbil, 4 and 5. Bundaberg Bushmen’s Carnival, 17 and 
Pomona, 11 and 12. 19, 

Beenleigh, AS and 19. 
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a Answers to Correspondents Way 


BOTANY. 


Replies selected from the outgoing mail of the Government Botanist, Mr. C. T. 
White, F.L.S. 


Report on specimens collected by Inspector Walker in connection with deaths of 
sheep, Quilpie district:— 


1. Sida corrugata—tThis is one of the plants suspected of causing paralysis 
in sheep in Cunnamulla district. See report by Hodge and Francis, 
““Queensland Agricultural Journal,’? July, 1932. : 


2. Solanwm esuriale—Potato Bush. Not known to be poisonous. 
> 3. Indigofera enneaphylla—A wild Indigo. vine en 
4, Lrianthema crystallina—A plant allied to the pig weeds, very common in 
Western Queensland, and generally regarded as a useful fodder herb. 


6. Cassia desolata.—Not known to be harmful. Like other Cassias, it might 
act as a purgative if eaten in any quantity. 


7. Trichinium obovatum.—A plant of the Amaranth, family. Practically all 
members of this family are harmless, and more or less useful fodders. 


8. Psoralea sp.—Species of Psoralea are generally regarded as useful fodders. 


9. Malvastrum spicatum.—This is one of the plants suspected of causing 
paralysis in sheep in Cunnamulla district, See report by Hodge and 
Francis, ‘‘Queensland Agricultural Journal,’’ July,,1932. © . 


10. Kochia or Enchylena.—Saltbush family, Fruit required to determine. Not 
likely to .be harmful. - : : . 


li. Alternanthera denticulata—A plant of the Amaranth family, generally 
regarded asa useful fodder. ; . : oe 


12. Tetragonia expansa, ‘‘New Zealand Spinach.?’ 
13. Myoporum acuminatum.—May be harmful if eaten in quantity. 


14, Huphorbia Drummondiit.—Creeping Caustic. Causes swelling of head and - 


neck, Occasionally this plant is cyanogenatic, and may cause prussic acid 
poisoning, a ae 

15. Minuria integerrima—A plant of the Daisy family, very common in 
Western Queensland and not known to be harmful or poisonous in any way. 


Central Western Plants Identified. 
JF. (Longreach)— 


1. Eragrostis cilianensis. Stink grass. This grass is so named on account of 
the peculiar, odour emitted by. glands on the leaf edges. It is usually left 
untouched by stock, but we have a record of horses eating it when ploughing, 
but this is hardly a normal condition. , : a 
2, Echinochloa colona. Wild millét. This is quite a common grass which is 
more frequently found as a weed of cultivation, in damp situations, &e., 
rather than: in! the ordinary pasture. It is quite:a good fodder being 
allied to and: probably one of the wild parents of such well known crops as 
Japanese millet and white panicum, : 


3, Chloris virgata, Feather top or feather topped Rhodes grass. This grass 
is widely spread over the sub-tropical regions of the world and is quite 
common in parts of Queensland. It occurs mostly as a weed of cultivation 
or where the ground has been disturbed rather than in the ordinary pasture. 
Generally speaking stock do not seem to care for it, although we have had 
occasional reports to the contrary. Stock seem to eat it readily enough i2 
the form of. hay, however. : 


4, Sporobolus elongatus. Rat’s tail grass. 


5. Sarcostemma australe. Caustic vine. This has been proved to be poisonous 
to stock by feeding experiments. : 
- X 


* 


: 
= 
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Asthma Plant. 
F.E.I. (Nerang)— 


The specimen is Luphorbia pilulifera—Asthma plant. This plant is dried and 
used to give relief in asthma. It is made the same way as ordinary tea, 
usually allowed to go cold, and a wine glass full taken for a dose. i; 


Northern Plants Identified. 
L.J.W.T, (Townsville)— : E 
Your specimens have been determined-as follows :— 


1. Hackelochloa granularis—We have not heard a common name for this 
grass. It should be quite a good fodder. Weare very glad to get these 
specimens, as we have had little native material in the herbarium in the 
past, most of our specimens coming from New Guinea and further afield. 


. Lrichinium macrocephalum.—A plant of the Amaranth family. We think 
most trichiniums are generally regarded as ‘quite good fodders. ‘The 
purple one is a beautiful plant and at present very common in some of 
_the Western pastures. It is well worthy of garden culture. 


bo 


3. Eragrostis australiensis—A love grass. This, as you say, is the same as 
the species on Moreton Island, but most of the Northern plants seem to 
be of weaker growth. ; 


iN 


__ 4. Iseilema vaginiflorwm, one of the Flinders grasses. 


. Sporobolus australasicus—Very common this year in many of the Western 
pastures. It is one of the grasses sometimes known as fairy grass. 


or 


Perret 


A Chloris Grass. 
G.F.H. (Bobawaba, Bowen Line)— : 


The specimen represents Chloris barbata, a grass widely spread over the tropical 
“regions of the world, generally regarded as a native of tropical] America, 
but now spread elsewhere. It is doubtful if it is a native of Queensland, 
though it is extremely common. It is closely allied to the Rhodes grass, 
which is Chloris gayana, but is not such a-good fodder. We have had 
various reports about it; most farmers are condemning it, but we have 
seen it eaten quite freely, especially when kept moderately short by burning 

or mowing, 


Needle Burr. 

G.H.L, (Gympie)— . ; 
The specimen is the Needle Burr, Amarantus spinosus, a common tropical . 
weed that has been naturalised in Queensland over a number of years. It 

is very common in the North, but is only rarely seen in the more southern 

parts of the State. Although it seems to grow quite well in southern parts 

it does not seem to spread to anything like the extent it does in the North. 

It is not known to possess any poisonous or harmful properties, and like 

other members of. the Amaranth family the young shoots are sometimes 
eaten, particularly by Asiatics, as a substitute for spinach. We have not 

tried this particular species, but have tried other amarantaceous weeds in 
Queensland and found them quite palatable. 


An Etna Creek subscriber.— 


Your postal note for 3s. (three years’ subscription to the, Journal)» was 
ie? received on 4th July, but you omitted to add your name to the renewal 
‘ . form. Kindly send your full name and address. (written preferably in 

' block letters) in order that you may be credited with the amount received. 


282 QUEENSLAND AGRICULTURAL JOURNAL. [1 Ava., 1936. 


General Notes 


Staff Changes and Appointments. 


Mr. R. Veitch, B.Sc., Chief Entomologist, Department of Agriculture and Stock, 
has been appointed also Director of Research. 


Mr. L. F, Mandelson, B.Se. (Agric.) (Sydney), Pathologist, Department of 
Agriculture and Stock, has been appointed Agricultural Research Officer. 


Mr. C. H. P. Defries, Acting Instructor in Agriculture, has been appointed 
Instructor in Agriculture, Department of Agriculture and Stock. 


An Order in Council has been issued under the Animals and Birds Acts declaring 
Glendalough Station, Hughenden, to be a sanctuary for the protection of native 
animals and birds. Mr. McA. Eather, of Glendalough, has been appointed an 
honorary ranger for this sanctuary. 


Mr. J. 8. Bramley, of The Gap, Ashgrove, has been appointed an honorary 
ranger under the Animals and Birds Acts; and Mr. V. Purnell, North Tambourine, 
an honorary ranger under the Native Plants Protection Act. 


The following Forest Officers have been appointed honorary rangers under both 
the Animals and Birds Acts and the Native Plants Protection Act:— 


Messrs. A. G. Smedley (State Forest Reserve, Stapylton), M. R. Jackson, 
A. Wallace, R. McDowall, J. T. Owen (Forests Office, Beerwah), T. 
Nicholls, D. A. O’Donnell, Wi. A. Lacey, G. H. Madsen, F. L. Crain, H. V. 
Allen, J. F, Marshall, G. Ferrar, A. B. Pearce (Forests Office, Mary- 
porn} W. H. Geissler, L. McGann, and G. Hall (Forests Office, Fraser 

sland). 


Mr. I. A. L. Jardine, Inspector, Diseases in Plants Acts, Stanthorpe, has been 
appointed also a collector of royalty under the Animals and Birds Acts. 


Mr. A. R. Henry, Secretary of the Central Sugar Cane Prices Board, has been 
appointed temporary chairman of the Central Board on all occasions when the 
chairman, Mr. Justice Webb, is absent. 


Messrs. G. H. Bomford, H. 8. H. Wills, J. J. Gerhart, and G. Fisher, of 
Springsure, have been appointed honorary rangers under the Animals and Birds 
Acts and the Native Plants Protection Act. 


The following transfers of Inspectors in the Department of Agriculture and 
Stock have been approved:—Messrs. A, F. H. D. Singh, Stock Inspector, from 
Wondai to Chinchilla; J. Wyvill, Stock Inspector, from Kingaroy to Wondai; J. P. 
Dowling, Stock Inspector, from Gayndah to Kingaroy; J. Davies, Dairy Inspector, 
from Chinchilla to Gayndah; A. F, Moodie, Stock Inspector, from Clermont to 
Mackay; W. A. Kearney, Stock Inspector, from Mount Isa to Clermont; and D. C. 
Clifford, Stock Inspector, from Brisbane to Mount Isa. 


Honorary Rangers under the Animals and Birds Acts have been appointed as 


follows:—Messrs. V. Purnell (North Tambourine), D. N. Henricks (Rosedale), 
L. L. Bryant (Victoria Estate, Ingham), and D. G. Smith (Victoria Mill, Ingham). 


Constable R.-J. Dixon, St. Lawrence, has been appointed also an Inspector 
under the Slaughtering Act. 


Protection of Rhododendron Lochae. 


An Order in Council has been issued under ‘‘The Native Plants Protection 
Act of 1930’? declaring that the native plant Rhododendron Loch@ shall be protected 
throughout the whole State for an unlimited period. 


Re-issue of Dairy Produce Regulations. 


Executive approval has been given of the revocation of all regulations under 
the Dairy. Produce Acts and to the issue of new regulations thereunder. The 
regulations have been revised and brought up to date in accordance with recent 
amendments of the Dairy Produce Acts. 
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“ABC of Queensland Statistics.’ 


A copy of the 1936 issue of the ‘¢A BC of Queensland Statistics’? has been 
forwarded to us by the Government Statistician. 


This issue follows the general lines of previous issues, but certain new matter 
has been introduced. New tables show financial assistance to the States by the 
Commonwealth Government, interstate trade and total external trade of Queensland, 
the Queensland business index (with a graph), share prices index, and traffic 
accidents. Data concerning production (primary and secondary), labour and 
industrial matters, vital statistics, &c., are included. The revisions and additions 
carry on the progressive improvements of recent years, and will be continued with 
the object of informing the public of Queensland as fully as possible each year of 
the evidence collected through its statistics. 


A few important figures are:— 

Population, &¢.—The population of Queensland steadily increases, and at the. 
31st December, 1935, it was 970,723. The birth rate for 1934 was-the second highest, 
whilst the death rate was the lowest in Australia. 


Livestock and Wool—At Ist January, 1935, there were 6,052,641 cattle, 
21,574,182 sheep, and 269,873 pigs in the State, each of these figures being an 
increase on the previous year. The wool production for 1934-35 amounted to 
174,088,418 Ib. (greasy), and was valued at £7,587,353, an increase in the production 
but a decrease in the value, owing to lower wool prices. : 


Agriculture and Dairying.—The total value of agricultural produce for 1934 
was £11,905,806, a decrease from 1933. The production of cotton and maize was 
increased, but wheat and sugar showed decreases. The 1934 output of factory and 
farmers’ butter was greater than that of 1933 by approximately 20,000,000 Ib. 


Mining.—The values of gold and tin obtained in 1934 were considerably higher 
than those of 1933. The total value of production was £2,281,000, a small increase . 
on 1933. 

; Trade.—Combining Queensland overseas trade with the interstate figures, imports 
in 1934-35 were £25,396,000 and exports £31,290,000. Imports inereased by 
£3,500,000 on 1933-34, while exports showed a decline of £1,500,000. 


Unemployment.—The percentage of Queensland men wage and salary earners 
unemployed during 1985 averaged 11.0, compared with 15.1 in 1934 and 22.8 in 1931. 
The 1929 percentage was 10.1. The figures take account of the full-time equivalent 
of relief work. ; : 

_ This publicayon, of convenient size, should be of use and interest to all those ~ 
desiring the latest information concerning the State. The price is only 2s. (post 
free), and it may be had upon application to the Government Statistician’s Office, 

reasury Buildings, Brisbane, or at any of the leading booksellers. 


Protection of Native Plants on Friday Island, Torres Strait. 
An Order in Council has been issued in pursuance of the provisions of ‘‘ The 
Native Plants Protection Act of 1930,’? declaring Friday Island, Torres Strait, to 
€ a district for the purposes of the Act. A further Order in Council declares certain 
native plants which shall be protected throughout Friday Island. 


Darling Downs Fruit Districts. 
Proclamations have been issued under the Diseases in Plants Acts adding to 
the list of fruit districts already declared under such Acts @ description of the , 
Warwick fruit district, and altering that of the Darling Downs fruit district. Further, 
it is notified that certain weeds and grasses growing within a distance of 1 yard . 
rom the trunk of each fruit tree in orchards in the Stanthorpe and Warwick fruit - 
districts shall be pests within the meaning of the Acts, and directing that such pests 
Shall, from October in each year to January following, be eradicated. Owners or 
recubiers of orchards in these districts are directed to take the necessary action to ° 
emove such weeds and grasses, = 
of Regulation No. 30, made on the 16th November, 1933, relative to the spraying 
t deciduous fruit trees in the Stanthorpe fruit district, has been amended so as 
° apply to the Stanthorpe and Warwick fruit districts. } 


Northern Plywood and Veneer Board. ; 

Pri An Order in Council has been issued in pursuance of the provisions of the 

Ha uaty Producers’ Organisation and Marketing Acts extending the operations of 
€ Northern Plywood and Veneer Board until the 2nd May, 1939. 
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Removal of Sugar-cane Plants in Mulgrave District Prohibited. . } 
Executive approval-has been given to the issue of a Proclamation under the 
Diseases in Plants Acts which rescinds a Proclamation issued on the 4th April, 
1935, and declares a quarantine area under the Acts to include portions of the 
parish of Sophia, Mulgrave district. The nature of the quarantine. to be imposed in 
this area shall be the prohibition of the removal from and the planting or replanting 
jn the area mentioned of certain varieties of sugar-cane, except for the purpose of 
milling at the Mulgrave Sugar Mill, unless a permit shall have first been granted 
by an Inspector. The quarantine area is slightly larger than that declared last year. 


Banana Planting Policy 1936-37. 

It was announced at the Department of Agriculture and Stock recently in 
further amplification of the planting policy of the Banana Industry Protection Board 
for the coming season, that growers wishing to plant new areas or extend their 
present plantations must apply to the secretary of the Board for permission to do so. 


In general it could be taken that a permit would not be granted to the owner 
of a neglected plantation, nor-for planting in close proximity to a plantation badly 
affected with Bunchy Top. In the quarantine area, generally referred to as the 
buffer area, comprising the parish of Mooloolah and portions of the parishes of ° 
Bribie and Marooehy, special conditions applied. Unless the Board specially approved, 
no permit would be issued for any new plantings in the quarantine area, which 
would bring the total acreage under bananas for any one owner in excess of 8 acres. 


The Flying Fox Pest. 


The Minister for Agriculture (Hon. F, W. Bulcock, M.L.A.), commenting on 
a report from the Director of Fruit Culture (Mr. H. Barnes) on the serious damage 
by flying foxes to citrus orchards in the Rockhampton, Burrum, and Gayndah 
districts, stated:—The pest is undoubtedly a difficult one to cope with. Its. chief 
food is the blossom of native gum and other wild bush trees, and it is very fortunate 
for orchardists that it is only in occasional seasons of shortage of wild blossoms 
that the foxes seriously attack commercial fruit trees. Practically all classes of 
fruit are attacked at times, and it is a fact that-more damage is occasioned by 
the amount of fruit: knocked off the trees and the breaking of the smaller branches 
than in the quantity of fruit actually consumed. 


Some fruits, particularly mangoes, are very subject to damage each season, and 
this is no doubt due to the strong scent given off by such fruits when ripening. 


Many millions of foxes exist throughout Queensland and New South Wales, 
and so far no economic means of extermination has been found. There are several 


different species, but probably the worst is the grey-headed fox. © 


In 1929 and 1930 the Queensland and New South Wales Governments contributed 
funds towards an investigation of the flying fox problem in co-operation with the 
Council for Scientific and Industrial Research, and Mr. I. N. Ratcliffe, B.A., was 
engaged to make a survey of the position. Mr. Ratcliffe, in his report issued in 
1931, mentioned that various methods of destroying the foxes had been tried out. 
In the first place he stated that the numbers of flying foxes in Australia are so 
vast and their range extends so far outside the limits of close settlement that a 
system of general control based on the direct destruction of the animals must be 
ruled out as a physical and economic impossibility. The only hope of general control 
lies in the possibility of indirect destruction by biological means. Attempts have 
been made by one or two scientists to introduce epidemic diseases, but unsuccessfully. 


The question at the moment then appears to boil down to protection so far as 
possible of his own orchard by the individual grower. In this regard only one 
method appears on experience to be in any way effective, and that is b, the ‘use 
of poison baits. It is recommended reluctantly because there is a risk where 
children and animals are allowed to roam the orchard. Where the orchard is attacked 
by foxes it will be observed that many ripe fruits are only partially eaten, and it 
is a fact that when such fruit is available the foxes will return to it again. If 
these fruits are dusted with powdered strychnine’ and wired on to the branches 
near the top of the trees some of the foxes will be poisoned. It has been noticed 
that in an orchad where a number have been poisoned in the course of a few nights 
the animals in future cunningly avoid that particular orchard. The use of scare- 
crows, lights, &c., is of no value, as the foxes quickly become used to their presence, | 
and seem: to sense no danger from them. 


The use of poison gas, also, has been tried out as a means of mass destruction, 
but the results were ineffective. f 
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Rural Topics 


Udder Complaints in Dairy Cows. 
Thus ‘‘Himi’’ in the ‘‘New Zealand Farmer’’?:— 


Perhaps the most fruitful topic of conversation amongst dairy farmers is the 
various forms of udder complaints. The present trend in milk and butter-fat prices 
makes it imperative to eliminate every possible source of waste or inefficiency in 
production, and as teat and udder troubles oceur chiefly among cows in milk—the 
heavy-yielding animals being most susceptible—losses from these diseases may be 
very serious, especially as they may be permanent. The proper attitude to adopt in all 
udder troubles is to regard all of them as contagious, and to deal with them as a 
posible channel of infection for a general mastitis, or inflammation of the udder, 

or even simple teat injuries caused by accidents may be the starting point of pus — 
infection and may develop into milk sinuses. Teat injuries must be dealt with in 
accordance with their nature, but under all circumstances strict cleanliness and 
antiseptic measures should be employed. If syphons are used they should be 
thoroughly sterilised; failure to do this is one of the commonest causes of udder 
trouble following on teat injury. It should be remembered that teats which have 
weak sphincter muscles, and which allow the milk to leak out of the teat when the 
udder is full—which means frequently that there is a drop of milk hanging to the 
end of a teat—are very liable to teat and udder inflammation. All sore or swollen 
teats should be washed carefully before milking or stripping with some warm, non- 
irritant disinfectant, such as a 3 per cent. solution of carbolic acid or a 2 per cent. 
Solution of lysol, and after milking they should be dried and rubbed over with 
pyracis acid ointment. A separate milker should handle all cases of sore teats 
and udders. 


New Zealand’s Dairy Herds. 


_ Australian dairymen will do well to note the steps taken by milk cattle interests 
in New Zealand in developing the industry to the remarkable proportion that it 
has attained during the last decade. A dozen years ago the average butter-fat yield 
of cows pastured in the Dominion was 154.25 Ib, The figure to-day is 250 lb.’ to 
275 |b. a cow, with the heaviest yielders giving 375 Ib. or over. Eighty per cent. 
of the production which nets the Dominion £11,649,000 in a ‘year for butter export 
and £4,766,000, in addition, for cheese export, is from the North Island, and over 
the 5,000,000 acres of specially. nurtured pasture devoted to dairying the 75,000 
terds average twenty-four cows in herd ‘strength. The New Zealand dairy farm 
18 not extensive, the average holding being round about 120 acres. The most recent 
Classification of the dairy breeds in the Dominion shows Jerseys to constitute 63.3 
-Per cent. of the 287,000 cows under test, Milking Shorthorn 22.1 per cent., Friesian 
Per cent., and Ayrshire 2.6 per cent... More recently the number of Jersey or 
§tade Jersey cows has very substantially increased, and it is now estimated that the 
“tsey strain predominates to the extent of 80 per cent. of all dairy cattle maintained. 
€ declared reason for the brecd’s popularity is that as the Jersey is comparatively 
4 small-build type, the herd owner is able to carry a larger number of cows in milk 
an acre, added to which he is assured, on satisfactorily responding land, of individual 
me Collective high butter-fat production, while at the same time he is stocking his 
“ited acreage range with an early maturing class of milking animal. An especially 
S!gnificant point is that practically invariably the New Zealand herd is headed by — 
% specially chosen high-class bull in ‘keeping with the commonly shared deliberate 
Policy of maintaining the highest possible production standard. Unutilised patches 
of Sround are hard' to come across, and, on the contrary, density. of herbage is the 
Chef dairy holding characteristic, In districts subject, during the winter months, 
\ frost and rigorous conditions, a pasture mixture of perennial rye-grass and white 
ties 1s: depended’ on. ‘Where the climate’ is less severe, paspalum finds its place 
ac h these pasture ingredients, and in other pasture. mixtures, cocksfoot, crested 
oe 8 tail, and red clover find their place. ‘Topdressing is almost exclusively in the 
masta superphosphate, heavy dressings averaging 3 cwt. to the acre, with more 
athe h distributions up to 6 ewt. or even 7 ewt. to the acre being applied both in 
Pring and autumn.—‘‘The Australasian.’? t er 
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Immigration. 

It is not by economic criteria that national policy is or should be determined, 
and the promotion of immigration is one of those policies in which the question ot 
cost is subordinate. Nevertheless it is proper that the economic limitations should 

_be stated. Queensland has had an experience of over seventy-five years with this 
policy, and its limitations have been repeated many times. There is no field of 
Government ‘‘interference’’ where the economic conditions are so plain and the 
limitations so immediate in their effects. This, no doubt, is because action which 
moves population affects the economic life of the people more directly than action 
which regulates trade, or production, or industrial conditions. The aspirations of 
national or imperial policy, the merits, the desirability, and even the urgency of 
securing more people are none of them in question. ; " 


Pre-Depression Principles—It is not necessary to go far back to discover the 
conditions for successful immigration. During the pre-depression years Australian 
immigration policy was governed by the slogan ‘‘Men, Money, and Markets.’? In 
those years there was no anticipation of any limited market in Great Britain. The 
price protection given to our products was disappointing, but more was hoped for. 
The men and the money were to be provided under an agreement between the British 
and Australian Governments. This agreement also proved to be disappointing, but 
it recognised in principle the connection between the two things. Periods of active 
immigration have always been periods of active investment from oversea, as a rule 
in Government loans. In effect the agreement provided for a small British subsidy 
in aid of interest. The subsidy was much less than the savings to be made by 
British relief authorities, and was based on a capital sum of only £75 per immigrant 
actually settled. The agreement had no effect on events. 


Eaxperience—The boom period was the eight years 1922 to 1929, and it lasted 
as long as oversea borrowings continued. Australian population and oversea debt 
were alike swollen. Some parts of each—probably the greater parts—were additions 
within our normal capacities. The balances would have been net liabilities even if 

the world depression had not supervened, for such had been prior experience. 


In 1929 the spending of oversea loans was exhausted and net immigration fell 
to 11,892. In the next three years there was a net emigration of 21,441. During 
the last three years net immigration has totalled about 5,000. 


An ‘immigrant, like a debt, may or may not create an equivalent ‘asset. Both 
create liabilities. Human necessities go on as insistently as a contract for interest. * 


“*Men and Money.’’—The following table gives (for Australia) the immigra- 
tién of persons and of capital on Government loan account in the boom years, and 
also on the increase in oversea debt per head of population. The last column shows 
the rising debt per immigrant, but not the amount spent on immigrants. There 
was private investment also from oversea. On the other hand, some of the oversea 
capital went to increase the incomes of the native-born. 


. 


IMMIGRATION AND OVERSEA DEBT. 


INCREASH IN OVERSEA DEBT. 


Net: 
Period. Tntnlentiton: 
Total. Per Head of Per 
. Population. Immigrant. 
ans £ millions. £ a. dt ce 
Four Years— 
1922-3-4-5 ni Fh 165,968 Adie 9 19 10 554. 
1926-7-8-9 ox 3 138,512 eat 108 ib fy 780. 
Hight Years... 200 | 21 8 0 | . 087 
Average per Year... 25 | 213 6 657 


___ In the same period internal debt increased: by £75 millions, total Government 
interest increased by 47 per cent., and taxation increased by 30 per cent. 

It would be a reasonable deduction from the evidence that immigration during 
_ the period depended on oversea loans to the extent of about £500 per immigrant, 


rising from £400 to £600. 


Fy 
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Limitations.—There are no limitations imposed on British immigrants, but only 
on the scope of subsidised passages, and new public oversea loans are suspended. 
Both limits are chiefly political and may be removed, but the economic limits are:— 


(a) The relief employment still prevailing; 
(b) ‘The self-defeating effects on development of increases in taxation; 


(c) The fact that a lowering of the standard of living would be self-defeating 
also, as detracting the desired immigrants; and 


(d) Markets, both home and oversea. 


One of the main problems before the Australian community is to absorb into 
current production the population formerly and still dependent upon ‘‘ development. ’’ 
It was the large proportion so dependent that made the depression so severe, and 
which accounts for the large numbers still sustained by public works.—J.B.B., in 
‘“‘Heonomie ‘News’? (Brisbane). 


Middle-aged— What? 


Sir Philip Gibbs writes some consoling thoughts for people who have left youth 
well astern in a recent magazine article. This is what he says, iter alia:— 


Middle age is more active than adolescence, when there is time for dreams. It 
is keener to do things, to find things out, to help things forward, because time is 
getting short, maybe, and there are so many things to do, to see, if possible to know, 
before the ‘‘chucker-out’’ knocks on the counter and says, ‘‘'Time, “gentlemen, 
please! ?’ . 

It is the middle-aged men and women who are setting the pace these days. 
It is they, and not the younger crowd, who are busy shaping out the future—not 
without anxiety—trying to prevent another massacre of innocents, doing something 
to make life more pleasant for those who are coming along, adding a little to the 
store of knowledge, writing books that are most worth reading (at least more worth 
reading than those produced by undeveloped minds), controlling, organising, handing 
on a torch which youth seems reluctant to hold lest it should burn its fingers, or le 
it should go out, as perhaps it may, when the wind blows. Det 
_. It is middle age which has most mental energy, most interest in the affairs ‘of 
life, most staying power, and most enthusiasm for a game or a job. Youth says, 
‘‘Why worry??? but middle age says, ‘‘Let’s get a move on.’? Youth says, 
‘‘There’s lots of time ahead,’’ but middle age says, ‘‘Do it now, or time may catch 
us bending.’’ : 


Youth is leisurely. Middle age is in a hurry—to play one more set of tennis, 
to enjoy one more game of chess, to make the most of another spring, to walk 
towards another sunset, to set out on another adventure, to find a good job, or to 
patch up a bad one, because time does not stand still on the other side of fifty. It 
rushes ahead. ; : ie 
_ The mind does not become middle-aged nowadays, It remaing strangely and 
Incurably young, in spite of the mask that conceals it—those grey hairs, those 
‘Crows’ feet. It is the same mind that looked out upon the world at twenty-five with 
Just a little more experience (but not much), a little more tolerance for other’people’s 
habits, a little more pity, and a secret sense of humour in seeing how other people 
are as foolish as themselves. 


Intellectually, spiritually, there is no such thing as middle age nowadays. We 

Tefuse to admit it. I am beginning to doubt whether there is any such thing as old 

age. At fifty one is:just beginning another adventure, not saying, ‘‘Good-bye to 
all that.’? Middle-aged? Nonsense! 


Remarkable Team Driving. 


: In a letter to ‘‘The Australasian,’’? Mr. J. D. Cramond, of Wangaratta, quotes 
‘tom Ion L, Idriess’s book, ‘‘The Cattle King,’’ where, on pages 324-5, reference 
48 made to the late Sir Sidney Kidman having said ‘‘he remembered the Kennedy 
Tothers driving a team of four blood horses from Wennaminta Station to Wil- 
cannia, 110 miles, in ten hours.’? a TES APEE LT 


‘This, 2? says Mr. Cramond, ‘‘works out at an average of 11 miles an hour, 

. 80 that if the actual travelling time from the start of the journey to the finish was — 
€n hours, as one would infer from the statement, it was a most. remarkable 

Performance. Possibly some of your old-time readers may know of a better record, 
Owever, in my experience, it is outstanding.’’ wee gaan 
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Shearing and Shearers. 


In an article in ‘‘The Australasian’’ recently, E. S. Sorensen, the noted 
Australian writer, gave some very interesting particulars of remarkable shearing 
achievements with the blades, and later with machines, and from which the following 
extract is taken:— 

In the days of the blades and big flocks, when sheds such as Milo, Queensland, 
shore up to 500,000 in a year, contests between noted shearers were not uncommon, 
though they were not very widely heard of unless there was something of special 
interest attached to them. Matches were usually made at a wayside hotel, perhaps 
for a £5 or £10 wager, and the contest took place on the last day or two of the 
shearing. Often it was the outcome of arguments between others as to the merits 
of two local champions. Bets were made, and a stake was provided for the two to 
settle the matter with a hundred-sheep race or in a whole day’s shearing. It 
seldom happened, however, that two of the much-talked-of ‘‘big guns’? of the day 
met in-a shed, and there were only the tallies and times by which to decide who 
was the champion. 

Tallies were not always reliable. The ‘‘cut,’’ weight, and density of the fleece, 
varied a lot in different flocks. Some were clean, others dirty or sanded. Again, some 
sheep were more wrinkly than others. Bigger tallies were made in ewes than in 
wethers, though many old ewes were tough enough to be cobblers in a mixed 
pen. The quantity of yolk also had some bearing on cutting quality. Shearers with 
a reputation could pick their sheds. They knew the quality of the sheep on the 
various runs they passed through, and mostly got stands in the big sheds, disregarding 
the small places. : 

As far back as 1876 a match took place at Parratoo, South Australia, for £50 a 
side, between Angus McInnes and Jack Gunn. These men were two well-known 
‘fliers’? of their day, and the contest for the championship was probably the first 
for a substantial stake. It was to have been decided on the tallies for a day’s 
shearing. McInnes shore 180 sandback wethers, when the pens ran out. 


Among shearers it was an “honour to ring the board—that is, to shear the 
highest. tally for the shed, whereas the drummer, who figured at the bottom of 
the tally list, was the object of much good-natured chaff. The important inducement 
to speed with all shearers was.the cheque. Each wanted to get as much out of the 
shed as he could. But the honour of being the ringer was a considerable spur to the 
topnotchers. There were always several men on a board cutting against one 
another, whether there was a wager or a prize at stake or not. Record tallies were 
mostly made as a result of such contests. 


At Barenya, Queensland, on 19th September, 1895, eight men averaged 236 each; 
on 20th September, twenty-six men averaged 175 each; and next day Jimmy Power, 
the champion machine shearer of his time, made his record of 315 mixed sheep in 
less than eight hours. 


Previous to this, in 1892, Jack Howe made the great record of 321 sheep with 
the blades at Alice Downs. For this achievement he received a ten-guinea gold 
medal from Coleman and Sons, of Cootamundra, N.S.W. A little later the same 
year, at Barcaldine Downs, he first worked with the machines, and in this initial 
effort turned out 276 in eight hours. He received a medal for this tally also. 


Howe figured in one remarkable contest. A New Zealand champion named Harlin 
set out to lower his colours at-Eyera Station—and he had backers. The sheep 
carried heavy sandy fleeces, a condition that always meant a big drop in tallies. 
On the day shearing started Howe’s tally was 111, Harlin’s 92. Hvery succeeding 
day Howe turned out exactly the same number, while the New Zealander steadily 
- got nearer to it. His backers were sure that with a little. extra spurt he would 

“ring the board. They expected to sea Howe break up when hard-pressed. Wager- 

ing increased, and special inducements were offered to Harlin on Saturday. He 

shore 84 for the half-day, but was knocked out, like his backers, when Howe unfleeced 
the usual 111, and walked nonchalantly off the board with time to spare. — 


Harry Livingstone, the recognised Queensland champion of later times, shore 
in successive days 233, 235, 237, 237, and 221—a very profitable five days at 24s, a 
hundred. Higher tallies than these were put up in a race between several cracks 
_at, Cambridge Downs in 1910, but Livingstone was a very clean shearer, who 
treated his sheep without ever requiring the services of the tarboy.° At the shed 
mentioned 117,000 sheep were put through in four weeks by a board of thirty-eight 
shearers. In one day, working on ewes and lambs, the whole team cut an average 
of 1983 sheep a man. The top scorer was Harrison, with 265; then came W. Garvey, 
with 259; S. Hookway, 250; J. Boyland, 246; Jack Seary, 244; and many others 
over the 200 mark. ay ie iv 
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At Wantalaynie, near Winton, five shearers in one day averaged 269 sheep 

-a man in a go for shed honours. A clean left-hander, known as ‘‘ Nugget’’ Daniels, 
shore 125 lambs in two hours ten minutes with cutters at Lenham Station, Queensland, 

and on the following day shore 280 full-woolled wethers. The best sprints were made 

in earlier years. ‘‘Long’’ Maloney, in 1874, shore eleven big wethers in eleven 

minutes at Fowler’s Gap, near Broken Hill; and at Belalie, on the Warrego River, 

Sid Ross shore nine lambs in nine minutes. ' ‘ 


In 1911 a purse of £500 was offered at Toowoomba, with a £100 side wager, to 
settle the question of the Australian shearing championship. But none of the noted 
shed champions of the time, such as Harry Livingstone and Dan Cooper, took part 
in it.- The contest was between Fred Zimmerle, a Toowoomba native, and Charlie 
Maurer, of Glen Innes, both of whom had high local reputations. Points were 
awarded for quality and style, and the men consequently paid more attention to 
quality and style than they would have done in an ordinary shed. The conditions 
called for only two and a-half hours’ shearing, about the equivalent of a ‘‘run’’ | 
in a shed. The sprint was won by Zimmerle, who shore thirty-two sheep to Maurer’s 
twenty-eight. 


Against this, Dan Cooper’s time in a shed, shearing all day, was under two 
minutes for a sheep. His record for a single sheep was 1 minute 383 seconds. 
He shore 315 with the machines at Bundoran, Lower Flinders, in a working day 
in 1910. In the 1909 season he aggregated 37,502, but his sheds ranged over 
New South Wales, Queensland, and New Zealand. Cooper began as a rouseabout, 
and practised shearing by doing a cobbler at smoke-o times. When he was promoted 
to a stand he shore a hundred sheep on his second day. 


‘In a shearing contest in Sydney in 1911 for the ‘‘championship of the world,’’ 
Dan Cooper won from Syd Day, the South Australian champion, but the number of 
pheep shorn was below shed records, quality and style being again in the reckoning 
of points. iS 


Day tallies made by some shearers in the same shed were not always reliable. A 
veteran of western sheds, who belonged to the good-humoured ‘‘unparticular sort,’’ 
enlightened me on that matter. : 


_ ‘The bloke who rings the board isn’t always the fastest shearer in the shed,’’ 
he said. ‘‘I’ll tell you a trick—and it’s pretty common, too. Snip Sinker had the 
name of being .a fast shearer, when he liked to extend himself; but he was mostly 
too lazy, or had a eronk wrist,.or a kink in his back, when there were big guns on 
the board. He’d put up some big tallies here and there, but only his mate knew 
how. I was his mate when he made his record. ‘I’m after it to-day,’ he said in 
the morning, ‘and you’ve got to help me. But keep a sharp eye on the overseer and 
the Wop Wops’ (the pickers-up). Well, he’d helped me to. surprise the mob at 
another shed, so I cuts in as if I’m racing him. He was a fair-to-middling shearer, 
ut no. scorcher. Every now and then I slipped a sheep down his chute, which made 
faster than ordinary. I shore 150 that day, and Snip got through 170. But 
only 100 was counted out of my pen, and 220 out of Sinker’s. It surprised the 
mob, I ean tell you.. Now when I see a bloke cutting for the shed record I keep an 
ye on his mate.’’ 


This trick was sometimes worked when there was wagering on the board, especi- 
ally when a man had backed his mate against another shearer and there was 
Nobody appointed to watch the contestants. Besides slipping a sheep now and again 
into his mate’s chute, he left him all the easiest sheep in the catchpen, taking the 

ardest himself, The rouseabout whose job was to refill the pens as they were emptied 
Was also induced to assist by putting all good sheep in the rogue’s pen and all the 
ad sheep in his opponent’s. 


Ht The big-gun shearers never stooped to any practices of that sort. When Jack 
Owe was catching sheep he did not waste time looking for soft ones, but grabbed the 
first he could get this hands on, which might be the hardest old ewe in the pen. In 
vueensland the sleeveless shirt worn by shearers is called a Jacky Howe. At one 
ime there wag a racehorse called 321, in compliment to Howe’s récord tally. 
te horse was raeed on West Queensland coursés, but was more of a drummer 
than a ringer. ; ( 


: There were other recards in sheds as well as tallies. An unusual one was made 
°Y George Smith, of Dubbo district, New South Wales. He first shore at Bundemar — 
nm 1884, and from that time he never missed a season at that shed for fifty years, 
fompleting the half century in 1934. On that occasion E, L. Brody, of Bundemar, 
hrcsented him: with a cake decorated. with a sheep and a pair of shears, also a 
que for £50—one pound for each year he had shorn there. ee 
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When “ Gun ’’ Shearers were Beaten. 


Commenting on the foregoing article on Shearing in a subsequent umber of* 
“‘The Australasian’’ (Melbourne), an old blade shearer, Mr. A. J. Sullivan, writes 
very interestingly as follows:— : 

As an old blade shearer, now in the last half of my 81st year, I hope you will 
allow me a little space to air my views on shearing, shearers, and squatters. 


As a preliminary, I think it will be as well to state my qualifications to pose 
as a judge of shearing. I first went into a shearing shed in 1872. In 1874 I 
commenced to shear. From 1874 till 1886 I sheared in Victoria, New South Wales, 
Tasmania, and New Zealand. During 1891-2-3 I sheared in Victoria and New 
South Wales. 

I am not going to doubt the correctness of any of the tallies quoted by your 
correspondent, E. 8. Sorenson, in your issue of 18/4/36 (Notes and Queries, 
‘*Shearing Contests’’), but I am going to affirm that no man ever did, or ever 
will, shear that number of sheep properly*. i 


‘ Let me give some illustrations to prove my contention. In 1878-9, 1880-1-2, 
I sheared at Brookong station, New South Wales. In 1878 and 1879 there were 82 
shearers on the board, In 1880 there were 97. At this shed, owned by Mr, William 
Halliday, with Mr. Riddle, manager, 335,000 sheep were shorn in the general 
shearing that year. i z j 

Up to that date the number of sheep put through one shed had never been 
equalled and I don’t believe that record has been beaten since. At Brookong in 
1880 there were ringers from Victoria, New South Wales, Tasmania, and New 
Zealand, and strange as it may seem, the highest tally in 10 weeks’ shearing was 
135. 

And, stranger still, the big-gun ringers were nowhere in the hunt. The reason 
of the small tallies was that the owner and manager insisted upon clean shearing. 


Again, in 1877, the writer sheared for Mr. John Ware, at his station, Yalla-y- 
Poora, near Streatham, Victoria. For years there was a limit of 85 sheep a day 
imposed at this station. And in 1877 one man did 92, which was passed. For years 
on Longerenong Station and Mount Bute—now a soldiers’ settlement—110 sheep 
was the limit allowed. 

Many times during my long shearing career I have known big-gun shearers, _ 
where first-class clean shearing was insisted upon, to be easily beaten by ordinary 
men. In New Zealand during 1879 and ’80 I sheared with many whites and 
maoris, who had done 200 sheep in a day there. If those men were at Brookong 
100 sheep would have been their limit. : 

Here is another’ example to prove my contention. One day in 1884 I was one 
of eight men who sheared 1,144 sheep at Hawksview Station, near Albury, New 
South Wales. After finishinig at Hawksview I was one of four men out of the 
eight who went to Tasmania, Here are our highest tallies at Hawksview: 175, 
163, 156, 154; Tasmania: 101, 101, 101,:86. At Hawksview I did 156; in Tasmania 
I was one of the three dead-heaters, 

The sheep in Tasmania were a little rougher, but they had to be cleanly 
sheared. Mr. Sorenson, I notice, in his report of the £500 purse, with the £100 
side wager, at Toowoomba, Queensland, in 1911, says:—‘‘But none of the noted 
shed champions took part in it.’? I notice that in that match one man did 32 sheep, 
and another man 28 sheep in two and a-half hours. That is an average of 12 
sheep an hour. 

Now at the risk of being looked upon as an egotist I will quote some of my 
tallies, the price signed for, and the price received. It must be understood I was. 
never a big-gun shearer. In 1884, at Yanko Station (N.S.W.), 111 sheep, price 
signed for 17s. 6d. per 100, price received 21s.; 1885, Coolamon (N.S.W.), price 
18s., sheep 114, price received 20s.; Pevensey (N.S.W.), sheep 115, price agreed 
upon 18s., price paid 20s.; 1886, Heartwood ‘UWSW), 120 sheep, price signed for 
18s. a 100, price received £1. In the 1884 Tasmanian shearing I did 101, and 
signed for 14s, a 100, and received 15s. ‘ 


In my shearing days I met many men who could easily beat me. But none of 
them ever sheared 200 or 300 sheep in the sheds we met in. 


Now in conclusion, during my shearing days it was generally | by shearers. 
_ who knew Australia that a shearer who could shear at Campbell’s Duntroon Station 

(N.S.W.) could shear anywhere in Australia. But I never heard of any big 
tallies being compiled there. ‘ 


_ _*Mr. Sorenson in his article quoted figures of 321 and 315 with numbers of 
instances of days’ quantities of over 250, : : ; 
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Tree-planting Time—Preparation of the Land. 


Because their wholesale removal has been necessary in the process of land 
settlement trees have come to-be regarded by many farmers almost as an excrescence. 


There are, however, those who appreciate that trees are of considerable importance — 


in agricultural and pastoral economy as sources of shade and shelter, fuel, fodder, 
and timber, and that on the score of beauty, too, they have a claim té their place 
on the farm, Such farmers may be reminded that planting time is now, and that 
the best results will be obtained if the land has been well prepared. : 


Where a number of trees are being planted together, such as windbreaks, avenues, 
or tree lots, the land should be first ploughed. New land should be broken up before 
winter and allowed to lie until planting time. A plan which has its advantages is to 
make the first ploughing only deep enough to cover the grass and herbage. Shortly 
before planting the ground should be cross-ploughed deeply, and then harrowed. 
Ground previously under crops will probably contain many weed seeds, and to enable 
the young trees to become established before the weed growth becomes unduly aggres- 
sive such land should be ploughed and harrowed and planted immediately afterwards 
with the trees. Where hillside planting is being carried out the ploughing should 
follow the contour of the hills as far as possible. : 


Ordinary hole planting is attended with some risks, especially where the subsoil 
is impervious. In such cases the hole tends to become merely a pool of stagnant 
water and a grave for tree life. Where trees must be planted in holes, such ag in 
the case of isolated shade, shelter, and ornamental trees, the holes should be made 
as large as possible. A hole 3 feet by 3 feet and 2 feet deep is the smallest size 
allowable, and where possible larger holes should be made.’ 


Where deep digging carries the hole into an impervious subsoil it is better to 
make the hole wide and shallow, the. depth not exceeding that of the soil. On wet, 
poorly drained soil, ridges or mounds may be formed as sites for planting. Ploughing 
two adjoining furrows so as to throw the sods together achieves this end in a. minor 
way. Irrespective of what method is adopted the preparation of the land should 
be completed before stock for planting is obtained. 


The best time for planting is when the plant is at its resting period, and when 
cool, moist conditions prevdil. Generally speaking, May to August are the best 


-months. The effects of frosts must be studied, and spring planting is often necessary 


in some localities, except for deciduous species. Where the rainfall is heavy and 
conditions generally are cool the planting period may be considerably extended. 
A cool, cloudy day and a fairly moist soil provide ideal conditions—‘‘A. and P. 
Notes,’’? New South Wales Department of Agriculture. 


Can Cows Hold Up Their Milk? ; 
Can cows voluntarily hold up their milk? It was stated in the January issue of 
the ‘‘Farmer’’ that a cow could instantaneously exert this power. In the February 
issue ‘‘Observer’’ denied that a cow has the power to hold up her milk at will, 
and affirmed that when this habit occurred it was almost invariably the effect of the 
treatment to which the cow was or had been subjected. An experienced dairy 


farmer (Mr, A. Montgomerie, Kauwhata) desires to join in the debate. He says 


he has had quite a number of cows that required to be taught to let down their 
milk. There are, he says, many sulky cows—one expression of the sulks being milk- 
holding. The trouble, however, was largely the result of having been badly broken 
in as heifers, Twenty-three years ago he had a heifer that he valued very highly, 
and to his intense disappointment she developed this bad habit. After reflection 
he introduced the calf to her, and after the first few muzzlings the milk promptly 
arrived almost to bursting point. While allowing the calf some latitude about the 
udder and at the teats he milked the heifer out. This business was repeated for 
Some days until the animal became accustomed to being milked right out, and after 
that she was quite all right. Since that time he has had several similar instances, 
but by breaking them in the same way they have all been made tractable, the 
‘cure’? taking, on an average, three or four days. Another point to which 
Mr. Montgomerie has taken exception is that the uss of the dog is a cause of the 
milk-holding trouble. 

(It should be stated here that ‘‘Observer’’ expressly said the ‘‘hard dog.’’ 
Doubtless Mr. Montgomerie’s claim is that a good dog would not cause trouble. 
Ir. Montgomerie proceeded to express the desirability of breaking heifers into 
the shed (with the use of the dog if one prefers it), the bail and the leg rope before 
they have calved. Afterwards they would only need to be broken in to the process 
of milking, and little or no difficulty about milk-holding would be experienced, If 
4n occasional sulky one did hold the milk back, the useful aid of the calf provides a 
teady remedy.—‘‘ Himi,’? in ‘‘'The New Zealand Farmer.’?, 
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Jersey Breeding. 


One of the aims of the Jersey breeder should be to breed only from well 
authenticated dairy ancestors, disregarding entirely the question of the value of 
the carcass of the animal when finished with. There is a difference of opinion 
regarding the live weight of Jerseys. Some breeders think that there should be no 
limit to the size of the Jersey cow, contending that the larger animals are stronger 
in constitution and yield more milk of equally rich quality. Others believe that with 
largeness of frame an increase ‘of milk, though of poorer quality, is obtained, and 
that the smaller animals are the best for butter. The average of seven years’ 
weighings at the London Dairy Show was 850 Ib.-live weight, which is considered 
by the majority of English breeders to be about the correct weight. - 


The history of the Jersey cow points a moral that cannot be overlooked; beauty 
and utility should be combined. Although always noted for dairy properties, it 
was not until show ring points (which are indicative of good dairy cattle) were 
drawn up, and some uniformity of aim was arrived at among breeders, that the 
increased demand arose for Jerseys from other countries, with a consequent increase 
in their value. To sacrifice appearance to dairy qualities, or the reverse, must in 
either case be wrong. 


The only question in the selection of a bull by the most astute breeders on 
the island is whether the breed is a good one? Meaning, had its progenitors been 
renowned for their milk and butter-fat production. Breeders agree that the sires 
used in the herd should have good dairy ancestors for several generations, and with 
this individual appearance should be considered. On the island of Jersey a masculine- 
looking bull is preferred, while some English breeders favour a bull of feminine 
appearance. In Jersey, where in consequence of the warmer climate and the 
difference in the system of rearing the cattle are naturally finer and, consequently, 
smaller than in England, it is thought best to use bulls of strong constitutional 
appearance; while in England, where the cattle are apt to grow coarse, the use of 
smaller and more feminine-looking bulls is, by some breeders, considered advisable. 
At the London Dairy Show an attempt is made to secure both qualifications, viz., 
appearance and utility, by giving prizes by inspection to bulls descended from 
dams that have won butter test prizes. The secret of Success in the management of 
cattle generally, whether Jerseys or not, is to study the individuality of each animal. 
To put it briefly, the temperament and constitution of an animal must. govern its 
treatment, and this supplies the key to successful management.—F.W.L., in ‘‘The 
. Australasian.’’ Faygore: apart Lig : ; 


Trees on the Farm. 


It is good to observe a growing ‘‘tree consciousness,’? especially in areas which, 
a ae march of closer settlement, have been almost entirely denuded of native 
‘imber. 
The usefulness of trees can be demonstrated in these ways:— 
As windbreaks and shelter belts. 
As isolated or scattered shade and shelter trees. 
As a reserve supply of fodder for periods of drought. 
As tree plantations to supply the timber and fuel requirements of the farm, 
in addition to providing a source of revenue by the sale of products. 
As sereens around dams and tanks to prevent silting up by dust and undue 
evaporation of the water contents. 
As a means of preventing erosion on slopes and along the banks of creeks 
and rivers. ; : fis 
As a means of enriching worn-out or poor land. 
As ornamental trees in improving the appearance of the homestead. 
_ As bee trees. 3 A 


: . Generally speaking, May to August are the best months for tree planting. 


Where proper shelter is not provided for stock not only is their resistance to 
‘disease reduced but much food material is wasted ‘in meeting the increased demands 
of an exposed body: This fact has an important application for dairy farmers. 
A cow’s food is only devoted to production after the animal has satisfied its needs 
for nourishment and heat. : 


Conservation of the lastmentioned, especially in colder districts and situations, 
is considerably assisted by judicious tree planting. Shelter belts in the form of 
trees and hedges are a valuable aid to the well-being and productivity of the 
dairy cow, and now is the time of the year to plant. - ee 


if 
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Utilisation of Dairy Lands. 


Not so many years ago, observed Mr. A. F. Emmott in ‘a paper read recently 
before the Bodalla Branch of the Agricultural Bureau of New South Wales, it was 
the custom on all dairy farms to have a few paddocks only for the milking herd— 
perhaps one or two day paddocks and a night paddock. How such an inefficient 
system managed to survive so long was difficult to understand. Perhaps it was 
because the old-time farmer was very conservative, and followed closely the methods 
of his forefathers, viewing with great distrust any ‘‘new-fangled’’ ideas. In his 
opinion, said the speaker, the most important step towards pasture improvement 
was the subdivision of the farm, particularly the best and richest portions, into 
small paddocks, 


The greater the number of small paddocks available, the greater will be the 
use made of the pasturage at its optimum stage of feeding growth. It has been 
demonstrated by analysis in England that grass cut at three-weekly intervals retains 
the non-lignified, highly digestible character, which it possesses at the end of a 
week’s or a fortnight’s growth, and that this characteristic of high digestibility 
obtained by cutting at three-weekly intervals is maintained throughout the entire 
season. ; 


By having a large number of small paddocks which can be rotationally and 
heavily grazed for about two days by the milking cows, and from two to three 
days by the followers, and then permitted a three to four weeks’ spell before being 
grazed again, it is possible always to haye available pasturage that retains its 
high digestibility and’nutritive value, which makes its eminently suited to supply 
the food requirements of most farm animals, Moreover, in large paddocks consider- 
able food wastage occurs on account of excessive tramping and fouling of the 
pastures by the stock. ; 


_ The ‘size- of the paddocks will mainly depend on the number of milking. cows 
to-be grazed and on the fertility of the land, The figure generally adopted in our 
Coastal districts for good sajuaauatea tis clover areas is twelve cows per acre. 

farmer milking on an average of sixty cows on this class of country would, there- 
fore, require to subdivide into 5-acre paddocks in order to obtain proper control of 
growth and efficient utilisation of the pasturage. 


_. To reduce the cost’ of subdividing paddocks, fences consisting of three barbed 
Wires, or the top wire plain and the two lower ones barbed, with posts 15 to 16 
eet apart, can be used instead of erecting costly permanent lines of fencing, as it 
may be necessary at a later date to alter the general lay-out of the farm. Each 
paddock should open into a laneway, race, or long, comparatively narrow paddock 
that leads to the water supply. It is important that this area’ should be fairly wide, 
at least 50 feet, in order that the cows will not be herded together at any tithe in 
& narrow strip; this will reduce danger of injury through horning, &e., and also 
prevent the area becoming a bog in wet weather. , 


_. When commencing this system of grassland management, a start should be made 
With the most productive grass areas, gradually bringing other paddocks into the 
Scheme. It is inadvisable to grass-farm intensively all the .pasture paddocks on the 

olding until adequate fodder reserves of crop and grass silage or hay are built. 
up to tide over dry periods and winter months. a e 
ci The provision of suitable shade trees in the paddocks is most important; suffi- 
mone attention is not given to this essential work even in the large paddocks which 

ire to be found on most of our dairy farms at the present time. 


Travelling Dogs. 


y An interesting story is revived by a correspondent to ‘‘Notes and Queries,’’ in: 
Geren’ ‘¢ Australasian,’’ and an interesting .avenue of research into the journeys 
Pr 4088 unaccompanied by their masters is opened:up. He recalls that an Englishman, 
dward Cook, of Togston, in Northumberland, who died at Togston in 1786, visited 
pees taking with him a pointer dog which he lost while shooting in the woods: 

ear Baltimore. : ‘ ; 
we ““Some considerable time afterwards his brother, who was living at Togston, 
ae alarmed in the night by the barking of a dog which, when admitted, was 
ee see as the dog which had been taken to America, On Edward Cook’s return 
= nd. the dog recognised éach other. All efforts:to trace the vessel by which the 
mal had left America were unayailing, nor. was the. place where it had Janded 
ngland ever discovered.?? Ben teesic noes : 
wou eoras of such long-distance travelling by dogs, here, in Australia, or overseas,, 
make interesting reading, oe iS ; 
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Clean Milking. " : 

At a Southern cheese factory contaminated milk was traced recently to the 
handling of dirty leg ropes and bails. Regular washing of the hands in running 
or frequently changed water is a precaution well worth while when milking. It 
is a practice beneficial on three counts—it tends to prevent contamination of the 
milk, it lessens the risk of transmitting disease from cow to cow, and it invigorates 
the milker’s tired hands and wrists. Before the cow is milked the udder should 
be wiped with a clean, damp cloth; this is preferable to brushing, which only causes 
the dirt to float in the atmosphere and subsequently to drop into the milk bucket. 
A separate cloth should be used by each milker and should be kept thoroughly clean — 
and sweet—a smelling cloth is a source of contamination. Where gravitation water 
is not available a» good plan is to. have, say, two oil drums, into each of which is 
fixed a small tap. These drums should be fixed to the posts or walls. 


Dry versus wet milking is often a debated point, but.the practice of drawing 
a little milk into the bucket and dipping the fingers therein is undoubtedly most 
insanitary. A good plan is to touch each teat with a little vaseline, which prevents 
friction, and also prevents cracks on the teats. 


Vitamins. sarod 
Thus the Medical Correspondent of the ‘‘Sydney Morning Herald’’:— 


Vitamins are complex organic substances that occur in almost all natural foods. 
The percentage of these present is very small indeed, but a certain proportion in 
the diet is absolutely essential to health and even life. 


Although the discovery of vitamins is recent, it had long been known that 
ill-health and death resulted from the absence of certain foods from the diet. 
For example, sailors in the days of long voyages were found to suffer from scurvy, 
but it was known that the disease could be averted by a supply of fruit and 
fresh vegetables, and even by a daily ration of lime juice. Formerly rickets was 
a common disease of infancy, especially under slum conditions,. It was known long 
before vitamins were discovered that rickets could be prevented by sunlight and 
animal fats, especially cod-liver oil. ; 

There are a number of distinct vitamins, and the absence of any one of 
these from. the diet causes characteristic symptoms, One of the triumphs of 
modern medicine was the abolition of beri-beri from the Japanese Navy. This is a 
disease of the nervous system causing paralysis and dropsy of the legs, and is 
a vitamin deficiency disease. The rice supplied to the navy was polished, and 
the substitution of unpolished rice abolished the disease at once. The diet of 
armies, explorers, &c., is now carefully calculated to prevent the possibility of any 
vitamin. deficiency, and the late war was fought without any outbreak of scurvy 


' or other deficiency disease. 


If the supply of vitamins falls below a certain amount health is definitely 
affected, but it is not true that amounts in excess of the minimum are in any way 
beneficial. It can be taken for granted that there is no inhabitant of Australia, 
other than babies artificially fed and a few inhabitants of the outback, who do not 
take every day every vitamin in a dose far in excess of requirements. The public 
has become vitamin conscious, and many people are taking artificial vitamins which 
are quite useless and unnecessary, or are mistakenly regulating their diet from a 
vitamin instead of a nourishment and palatability point of view. 

The exceptions to this are artificially-fed babies. Cow’s milk is deficient in 
the vitamin requirements of the young human. ‘The necessary yitamins can be 
easily supplied by daily doses of halibut or cod-liver oil and the juice of orange, 
grape, or tomato, whichever may be in season. wal 

Some remote country dwellers live very close to the safety margin, or even 
below it. These are those whose diet consists for the most part of mutton, damper, 
and tea. Barcoo rot is a vitamin deficiency condition. These bush dwellers get 
plenty of the valuable vitamins contained in animal fats, but need fresh fruit, 
salads, and vegetables for safety. : 


Rain to the Minute. Fok 

Speaking at a dinner in his honour at Nanango, Sir Leslie Wilson strongl 
advocated irrigation in the development of Queensland. ‘‘Then,’’ said he, ‘‘you 
will not have to rely on Mr. Inigo Jones. I’m a great believer in Mr. Jones. He 
is more often right than wrong. He was right to-day almost to the minute.’’— 
**Nanango News.’’ ; 
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Orchard Notes 


SEPTEMBER. 


THE COASTAL DISTRICTS. 


ip the North Coast and Gayndah districts the bulk of the citrus crops have been 
harvested with, perhaps, the exception of Valencia Lates. Orchard activities 
should be directed towards pruning, cultivation, fertilizing, and spraying. As 
@ result of seasonal conditions and in some instances heavy crops, there are numerous 
instances of trees showing signs of impaired vigour, and these will require a severe 
Pruning both in thinning and shortening back, removing superfluous growths, and 
diseased and weakly woods. Healthy and vigorous orange trees will require little 
attention beyond the removal of crowded lateral growths, i 

Mandarins will need special treatment, particularly Glen Retreats and Scarlets. 
These varieties usually produce a profusion of branches, and as the trees mature 
the growths harden and the fruit-bearing shoots make short, weakly growths which 
generally results in an over-production of small fruits and a weakening of the 
trees, This is particularly noticeable in the case of. the former variety. Here the 
annual pruning should consist of a heayy thinning and shortening back. Mature 
mandarin trees require attention towards assisting them to produce new and vigorous 
fruit-bearing growths. : 

Unprofitable trees should receive attention and be prepared for top-working. 
They may be headed back to three or four main arms radiating from the stem .and 
white-washed to prevent bark scald. Such trees may be grafted or later budded 
when suitable growths have matured. 

Prior to working up the soil fertilizing-should receive attention. The spring 
Application should carry a high percentage of nitrogen. 

In the warmer districts which are free from frosts plantings of young trees 
may be made. Serious consideration should be given to the selection of commercial 
varieties’ only, and having due regard for local conditions, selections may be made 

tom the following varieties: —Washington Navel, Joppa, Siletta, Valencia Late, — 
cauty of Glen Retreat, Emperor, Scarlet, Solid Scarlet, Marsh Seedless or Thompson 
Tapefruit, and Villa Franca, Lisbon, and Genoa lemons. 

Where Melanose and Black Spot are present in orchards preparations for control 

measures should be made, and Bordeaux sprays applied at the correct times. 


The majority of citrus trees would be considerably benefited by the application 
of a strong lime-sulphur wash, 1-18, : : 


THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. — 


BUce aphis should be fought wherever it makes its appearance by spraying 
i with a tobacco wash, such as black-leaf forty, as if these very destructive © 
sects are kept well in hand the young growth of flowers, leaves, wood, and fruit 
Will have a chance to develop. 
The working over of undesirable varieties of fruit trees can be continued, The 
Pruning of grape vines should be done during the month, delaying the work as long as 
18 safe to do so, as the later the vines are pruned the less chance there is of their 
pau growth being killed by late frosts. Keep the orchards well worked and free 
e °m weeds of all kinds, as the latter not only deplete the soil of moisture but also 
“as a harbour for many serious pests, such as the Rutherglen bug. 


ria New vineyards can be set out, and, in order to destroy any fungus spores that 
4y be attached to the cuttings, it is a good plan to dip them in Bordeaux mixture 
cut ere planting. The land for vines should. be: well and deeply worked, and the 


ting should be planted with one e 
ye only out of the ground and one eye at or 
Near the surface of the ground, 


ae a the warmer parts, which are suitable for the growth of citrus fruits, the land 
Fi St be kept well cultivated, and if the trees need irrigating they should be given 
wired Soaking, to be followed by cultivation as soon as the land will carry a horse 
ithout packing, : = 
mak Tn these parts fruit fly should be systematically fought, as it will probably 
date its appearance in late citrus fruits and loquats; and if this crop of flies is 
apri oyed, there will be every chance of the early crops of plums, peaches, and 
Cots escaping without much loss. - naan 
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Farm Notes 


SEPTEMBER, 


WwW" the advent of spring, cultivating implements play an important part in 
farming operations, 


The increased warmth of soil and atmosphere is conducive to the growth of 
weeds of all kinds, particularly on those soils that have only received an indifferent 
preparation. = 

Potatoes planted during last month will have made their appearance above the 
soil, and where doubt exists as to their freedom from blight they should be sprayed 
with either Burgundy or Bordeaux mixture as soon as the young leaves are clear of 
the soil surface. 

Land which has received careful initial cultivation and has a sufficiency of 
sub-surface moisture to permit of a satisfactory germination of seeds may be sown 
with maize, millets, panicum, sorghum, melons, pumpkins, cowpeas, broom millets, 
and crops of a like nature, provided, of course that the areas sown are not usually 
subjected to late frosts, 

Rhodes grass may be sown now over well-prepared surfaces of recently cleared 
forest lands or where early scrub burns have been obtained, and the seed is sown 
subsequent to showers. More rapid growths, however, are usually obtainable on 
areas dealt with, say, a month later. ~ 


In connection with the sowing of Rhodes grass, farmers are reminded that they 
have the Pure Seeds Act for their protection, and in Rhodes grass, perhaps more 
than any other grass, it is necessary that seed of good germination only should be 
sown. A sample forwarded to the Department of Agriculture will elicit the informa- 
tion free of cost as to whether it is worth sowing or not. 


Where the conditions of rainfall are suited to its growth, paspalum may be sown 
this month. 

The spring maize crop, always a risky one, requires to be sown on land which 
has received good initial cultivation and has reserves of soil moisture. Check-row 
seeding in this crop is to be recommended, permitting as it does right-angled and 
diagonal cultivation by horse implements, minimising the amount of weed growth, 
and at the same time obtaining a soil mulch that will, with the aid of light showers, 
assist to tide the plant over its critical period of ‘“tasselling.’? 

Although cotton may be sown this month, it usually stands a better chance if 
deferred until October, when the warmer temperatures allow of the obtaining of 
better germination and promote a healthier growth of the resultant scedlings. The 
harvesting of cotton during the normal rainy season is, if possible, to be avoided. 


The sowing of intermediate crops prior to the preparation of land for lucerne 
sowing should be carried out in order that early and ¢ orough cultivation can take | 
place prior to the autumn sowing. 


The following subsidiary crops may be sown during the month:—Peanuts, sweet 
potatoes, arrowroot, cow cane, and in those districts suited to their production yams 
and ginger. Plant out coffee. 


NOTICE TO SUBSCRIBERS, 


If your Journal is enclosed in.a yellow wrapper, it is an indication 
that your subscription has expired. 


Kindly renew your subscription at once. Write your full name 
plainly, preferably in block letters, 


Address your renewal of subscription to the Under Secretary, 
Department of Agriculture and Stock, Brisbane. . 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staff's of the Queensland Baby Clinics, deaiing with the care and general welfare 
of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


JAWS AND TEETH WERE MADE FOR USE. 


Wet formed jaws and sound, beautiful teeth cannot be formed 

without regular strenuous exercise, and this should be commenced 
by the sucking of the newborn infant, kept going by biting in the 
teething age, and encouraged by hard, crisp foods throughout childhood. 


For Beauty and Health. 


This exercise is not only necessary for the growth of a well-formed, 
beautiful face; it also invigorates the whole body. ; 


The mouth is indeed a great primal ‘‘driving station,’’ whence the 
nerve fibres carry impulses to the nerve centres, which quicken the life 
and activity of every tissue of the body. When the jaws are doing 
natural, honest, hard work the whole of the rest of the organism is 
impelled to activity—the heart pumps quicker and more forcibly, and 
the pressure of blood in the arteries rises and its stream flows more 
rapidly, even in the very finger-tips; at the same time the digestive 
Juices are poured out freely, not only into the mouth but also into the 
Stomach and bowels, as the result of messages transmitted from the 
mouth when busily engaged in mastication. 


__ “‘Feeding exercise’’ is the most primitive, fundamental, and essen- 
tial of all forms of exercise. A horse fed mainly on hard, dry food (and 
reasonably treated in other respects) becomes the ideal of strength 
and ‘‘fitness,’? Feed the same horse with soft mashes made from similar 
food materials, and he will become soft and ‘“‘out of condition,’’ simply 

cause his whole organism will then lack the primary stimulation of 

aily, normal, active exercise which formerly he had to. devote to 
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crunching the oats, &e—activities which are not called forth when dealing: 

with food provided ready ground and softened food on which the work 

Hes been already done by millstones and mashing outside the animal 
ody. 

The same applies to ourselves—particularly to the young, who are: 
always nearest to Nature. We need the exercise of active mastication, 
and the only effective means of ensuring this is to start training at the 
dawn of life. Never let a healthy infant take a meal in which he is: 
not compelled to do active work in the form of sucking or chewing. 
We must begin with the baby and foster his natural tendency to masticate: 
instead of doing everything in our power to make the function die out. 
by disuse. i 

‘The Curse of Pap Feeding. 


The mother should banish from her mind the idea of ‘‘pap feeding’” 
being the natural course to pursue with a child who has teeth. Milk is: 
best used as a drink, not as a fluid in which to soak food which would 
otherwise need chewing and insalivating. Parents who once grasp the 
fact that the more exercise a child can be given for mouth, jaws, and 
teeth the more he will tend to thrive will not be at a loss to find means 
by which the carrying out of what is needed can be ensured. Thus the 
small allowance of meat that a child may have is best given in the form 
of a bone, from which he can gnaw and tear off with his teeth what is 
eatable. The more extensive the bone surface to which the meat is: 
attached the better, but even a small mutton chop bone chewed in this 
way will afford a considerable amount of very healthy, stimulating, and 
enjoyable recreation. Fortunately, the hands and lips are not 
unwashable. H 

Hard rusks,- or what is better, fingers or slices of cerevite or 
wholemeal bread baked hard and crisp are excellent for the jaws. Hard. 
oatcake is an acceptable change. Raw apples are superior in all ways 
to soft stewed fruit. Even raw carrots and turnips are good for older 
children, not to mention almonds and other nuts. Best of all would be a 
small piece of fresh sugar-cane; worst of all are sweetmeats made out 


of sugar. 


IN THE FARM KITCHEN, 
FOOD VALUE OF BEEF.* 


. Beef is an important source of animal protein. Furthermore, it yields energy 
in degrees varying with the amount of fat present, supplies mineral salts, especially 
iron and phosphorus with some copper, and in the case of glandular organs appre- 
ciable amounts of vitamins. Beef also contains small amounts of extractives: 
which have little food value but are extremely important because they give flavour 
and act as stimulants to the flow of digestive juices. © ' 


All cuts of beef have much the same food value and contribute essentially the 
same food factors to the diet. However, fat meat has a higher calorie value than 
lean meat. - eee : rt) 

As knowledge of the protein values is increased there is greater stress given to 
the animal proteins such as meat, eggs, milk,-and cheese because of their higher 
biologic value. In. experimental work by Minot and Murphy the value of the iron 
and possibly the copper, particularly in liver, has been demonstrated. Although: 
beef is known to be a good source of iron and phosphorus, it is low in calcium. 


Ordinary beef muscle is not a rich nor an economical source of vitamin A} 
however, the adipose tissue contains significant amounts, Liver is a richer but 
quite variable source. Liver also shows a higher concentration of vitamin G thaw 
do other tissues, but its concentration of this vitamin compared with that ip 


* From a paper by Ruru TuckER, Department of Food Economies and Nutrition, 
Kansas State College, U.S.A., in ‘‘Beef Cattle in Kansas’? (Kansas State Board of 
_ Agriculture). ee ae 


‘ 
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muscle is:not as great as the vitamin A content. Day reports that there is vitamin 
G in«the fresh tissues of beef and. veal, but that beef heart is three times and 
liver ten times as potent. There is too little vitamin C in muscle beef. to be 
measured by present methods even though observations on human scurvy have 


shown it possible to eat sufficient fresh, raw or ‘‘rare’’ meat, ‘to prevent this , 


disease. It is probably not safe to depend upon cooked meat for vitamin OC 
Since this vitamin is readily destroyed by heat. Meat may also contain . some 
vitamin B, but it is usually considered better in vitamin G than B 


‘Care of Beef before Cooking. | 

Beef should be removed from wrapping paper as soon as possible, placed in a 
Covered container and kept in a cool, clean place until ready for use. When 
Preparing it for cooking, it should be wiped clean with a damp cloth, wrung from 
cold water. It should not be washed in water, as this removes some of the 
soluble extractives. ‘ ; : 


How to Use Different Cuts of Beef. 

As constant repetition of an article of food prepared in the same way tends to 
dull the appetite it is desirable to introduce variety into the: diet. When markets 
offer a limited choice, variety in-preparation of a few food materials is one of the 
best ways to solve the problem. 

Tender cuts of meat are in greater demand, chiefly because they can be cooked 
quickly. Consequently they sell at higher prices. Skilful cooks can economise by, 


buying less tender euts and cooking them in a way which makes them palatable. . 


ong, slow cooking, pounding, chopping, grinding, and addition of acids such ag 
tomatoes, sour cream, or lemon juice are methods which improve less tender cuts. 


The principal cuts of beef and some of their uses are as follows:— 


Cuts Uses 
Porequarter— ‘ . \ 
LSID popes sone mtens Me idee ehoduingusinod Oven roast, rolled or standing 
OH G Kee acres ttonsnh Gagan a aignd nobis Steak, Swiss or fry (sauté) 
Pot roast 
Stew 
Oven roast 
Plate, brisket, and short ribs ....... Corn . 
Braise 
Stew 
Or éslankiy gyi hy eaten RU en od wwe. Stew 
_ Soup 
Ground meat 
Necketiosiiinunias. mig ene .. Soup 
; : Stew 
Hindquarter— h 
Roun dimes. sae eseteeten at iene: Webechetferi, poy Steak, Swiss or fry (sauté) 
Pot roast 
Oven roast 
2 i Ground meat ‘ 
RUM ph Feats ie spectra sie Heiss celta tec Steak, fry (sauté) 
; Pot roast : 
Oven roast 
Hindshankes. ges mat vides Huot. Soup 
\ Ground meat 
BSI Bastin civtht Sct nietromimh ek-rth hives Wh Steak, broil 
Sirloin Oven roast 
Porterhouse 
hort 4 
Heri mnt tne Rito Ain MES MERAY ER ie Flank steak en casserole 
7 Braise 
Stew 


Ground meat 

Methods of Cooking Beef. 
<o age general, the methods of cooking beef are roasting, broiling, frying, and 
_ “OOKing in water. Roasting, or baking, is cooking by means of dry heat in a hot 
Broiling is cooking directly over coals, or over or under a direct flame while 
Pan-broiling is cooking in a heated pan without addition of fat or water. Boiling 
tio nine in boiling water. When the temperature is below the boiling point it is 
ie a ‘mmering, The simmering method is preferable since it gives a more tender 
atts ‘et. Braising or stewing is browning the meat then cooking in its own juices, 

1 with the addition of vegetables. spare 


‘ 


. 
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_ It is generally agreed that a low or moderate temperature is better than a 
high one. With a low temperature cooking losses are less and meat retains more 
of its juices although a longer time is required for the cooking process. For thin 
chops or steaks and thin roasts a high temperature will dry out the meat too 
much and the interior becomes dry before the surface is browmed. 

Searing increases cooking losses and should be used only to develop an aroma 
and flavour on the outside of a roast. Searing may improve appearance of the 
roast, but’ it does not affect its inside flavour no matter whether the cut is browned 
at the beginning or the end of the cooking period. With high temperatures 
cooking time is materially shortened, but there is a decrease in the important 
factors of palatability, tenderness, juiciness, and flavour. Meat may not lose a 
great deal of nutritive value in shrinkage, but where the number of servings is 
important it should be mentioned there will not be as many if meat is seared. 
Muscle meat conducts heat slowly, while most metals conduct heat rapidly. Roasting 
speed is increased 30 to 45 per cent. by inserting nickel-plated copper skewers into 
the roast, and there also seems to be a decrease in total shrinkage of the meat as 
well, 

Roasts cooked in water are low in palatability, lowest of all in tenderness and 
flavour, and very low in juiciness. ay 

Weight and shape of a cut of beef affect the length of time for cooking, but 
are not altogether satisfactory factors by which to determine cooking time. A thin, 
wide roast will cook more quickly than a thick, tompact cut, but a heavy roast the 
same shape as a lighter piece will require a shorter time per pound for cooking 


_ if oven temperatures remain the same, since the weight increases much more rapid] 
than does the distance heat must penetrate. : 


Degree of Cooking. 
Personal taste plays a large part in the degree of doneness obtained in cooking. 


When considered medium done by many it may be considered rare by others. Rare 


meat has a much more distinctive flavour and is tenderer and juicier than meat 
which has been thoroughly cooked through, yet to many the colour of rare meat is 
so unattractive that it is unpalatable to them. Rare meat has a brownish coloured 
layer on the outside, a pinkish layer inside, and a bright reddish portion in the 
centre. However, this red colour is not the deep red colour of raw meat. 

At the medium-done stage beef has a pink colour in the centre, but has turned 
a brownish-grey at least half way through the meat and the juice that forms when 
it is cut has a slight pinkish colour. Most people seem to desire meat cooked to this 
degree. It is very tender and juicy, and the colour is more attractive than in a 
eut cooked rare. 1Eh 

Well-done meat appears greyish-brown throughout. At this stage it is not 
so tender and juicy, as the fibres have shrunken and some of the juices have been 
forced out. 


In cooking meat it passes gradually from one stage to another with no definite 
stage between rare and medium well-done, and between medium well-done and 
well-done. Heat penetrates slowly into the centre of a piece of meat and unless 
it is much over-cooked this area never attains the surface temperature. The length 
of time required to bring a pound of meat to the three different stages seems to be a 
fairly accurate guide. Periods suggested for standing rib roasts cooked in a slow 
oven are as follows:—For rare roast, 14 to 15 minutes per pound; for medium-done 
roast, 17 to 18 minutes per pound; for well-done roast, 23 minutes per pound; 
but there are variations in requirements. Factors which ‘influence the time are— 
Cooking temperature, weight or surface area, stage to which meat is cooked, and 
composition of the meat. The higher the cooking temperature the sooner meat 
reaches a definite temperature, for heat penetrates to the interior more rapidly. 


_ Usually when a roast is removed from the oven it is placed on a platter or hot 
pan and allowed to stand while gravy is being made and the rest of the dinner 
taken up. Unless meat is cut the temperature will continue to rise for about thirty 
minutes. Amount of this rise depends upon degree of doneness and the temperature 
to which meat has been cooked. Experimental work shows that the temperature of 
roasts cooked to the rare stage will rise more than those cooked to a medium or a 
well-done stage. If meat is cut immediately after removing from the oven then 


about three minutes longer per pound for each stage should be allowed in the roasting 


process. 


Cooking Losses. 


_ Losses in cooking meat are of two kinds—the evaporation of moisture and 
volatile materials, and secondly, drippings which when made into gravy are not 
actual losses. The amount of drippings is quite large when meat is well mottled 
with fat, butesuch meat is juicier than very lean meat and a liberal amount of fat 


a 
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is desirable. Temperature of the oven makes a difference in quality of the drippings. 
A higher degree makes dark brown drippings which give a good colour and flavour 
to gravy made from them, while with a lower temperature lighter coloured drippings 
are obtained. 

In meat that is cooked in water there is 10 to 40 per cent. greater loss in boiling 
Water than in that cooked at 185 deg. F. or lower. Often the loss is twice as great in 
boiling water. 

Meat should be cooked in such a way as to increase tenderness of a tough cut 
and keep tender a tender cut, also in ways which prevent to as great an extent as 
possible the destruction of food constituents. The method as well as the length 
of time of cooking may, and often does, spoil a good piece of meat, yet when 
properly chosen and executed the method may improve a poor piece. Cooking losses 
of moisture are accompanied by increased dryness and firmness of muscle fibres. 
The water loss varies with fat content of the fibres and the salt content of meat, 
as well as with temperature to which meat is heated and length of the heating 


period. 


Time Required for Cooking. 

Roast. It is hard to give any definite time for cooking roasts, for this varies 
with different kinds of meat and other essential factors. In recent experiments a 
temperature of 257 deg. F. throughout produced the smallest losses and gave the 
most desirable product if advantages of searing are ignored. 

Steak. It takes from seven to nine minutes to cook a 1-inch steak, and from 
thirty to forty minutes or longer to cook a 2-inch steak. Steak is usually cooked 
by broiling, pan broiling, or frying. 

Broiling is cooking by direct heat. . 

Pan broiling is cooking in an uncovered frying pan, pouring off the fat as it - 
accumulates. If the fat is not poured off frequently while cooking, the meat will 
fry and not broil. The time for pan broiling is the same as for broiling. 

Frying is cooking in a small quantity of fat and is specially suitable for cuts 
deficient in fat. Meat for frying is usually cut thin, browned quickly on both 
Sides, then the heat is reduced and cooking continued at a lower temperature. 

Boiled Meat. The term ‘‘boiled’’ is used to refer to meat cooked in water. 
However, meat should not be boiled, it should be simmered. 

_ Stew. Stew means to cook by simmering heat. The meat is cut into small 
Pieces to increase the surface area, then browned for flavour. After adding water 
or other liquids it is simmered either on top of the stove or in the oven. 

Braise. To braise meat is to brown it in a small amount®of added fat, then 
cook slowly in juices from the meat or with added liquid. ‘Typical dishes which are 
Prepared by braising are casserole meat, Swiss steak, and pot roast. 

Casserole meat may be cut into small pieces or left in larger ones. Round or 
flank steaks are often cooked in a casserole. The meat may be cooked on a bed of 
Vegetables such as carrots, turnips, and celery. Tomatoes may be added for a part 
of the liquid. 

.. Swiss Steak. After flour has been pounded into the meat it is seared on both 
Sides to brown it. Then water or liquid of some sort is added and the cooking 
‘ontinued in covered utensil by simmering on top of the stove or in the oven. 

Tomatoes, sour cream, or other acid substances. are often added to Swiss and 
Smothered steaks as well as to some pot roasts. The effect of.the acid depends on 

© amount used and its reaction with the meat proteins., It may cause the meat to 

Swell and retain more water and become tender. 
. , Pot Roast. A’ pot roast is usually a thicker Swiss steak. Flour is not pounded 
into the meat. The cut is seared and then cooked as Swiss steak in a heavy, covered 
Pan on top of the stove or in the oven. A thermometer may be inserted to determine 
when the desired interior temperature is rached. 

Soup. The meat is cut into pieces or ground, allowed to stand in salted water 


‘nd then simmered to extract as much flavour as possible into the liquid. | 


(To be continued.) 


: WAYS OF USING UP CORNED BEEF. 
Corned Beef Toast. 
Take some cold corned beef, % oz. butter, 2 eggs, 1 tablespoonful milk, 1 table- 
spoonful gravy, pepper, squares of hot toast. Mince beef, put butter into a saucepan, 
oat Meat, milk, gravy, season with pepper. Beat 2 eggs and stir in until the 
ixture thickens ; then pour on squares of toast. 
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Toad in the Hole. V b : 

Take slices cold corned beef, 4-1b, flour, 2 eggs, 1 pint milk, salt, pepper. Mix 
flour in a basin with salt. Beat eggs in milk and stir into flour gradually, beating 
well all the time. Cut meat into neat pieces and place in a well-greased baking tin, 
pour over the butter, and bake in a hot oven for one hour. 


Corned Beef Surprise : ' ‘ 

Take } Ib. corned beef, 1 oz. butter, 1 oz. flour, 1 cup milk, 3 eggs, salt, 
pepper, small onion. Put beef and onion ae mincing machine, make a thick 
sauce with the butter, flour, and milk, add beef, salt, and pepper, and mix well. 
Then add beaten egg-yolks and cook for five minutes. Allow to cool, then fold in 
stiffly-beaten egg-whites and bake in a deep buttered piedish for three quarters of an 
hour... Serve at once. 


Corned Beef Rissoles. 


Take cold corned beef, 1 small onion, breadcrumbs, herbs, pepper, salt, 1-table- 
spoonful chutney, egg, a little gravy. Put beef and onion through mincing machine, 
mix with breadcrumbs, salt to taste, pepper, chutney. Moisten with half of egg 
and gravy, and shape into rolls or balls. Dip in egg (using the half left over),. 
then breadcrumbs. Fry in hot fat. 


————=<s>o —___ 


KING GEORGE V. AS A FARMER. 


It was not till 1863 that Sandringham became part of the Royal estates, for 
. in that year the late King Edward VII., as Prince of Wales, bought the original 
property, which included the parish of Sandringham, the parishes of West 
Newton, Wolferton, Babingley, and portions of Dersingham and. Appleton. This. 
estate passed to King George V. through Queen Alexandra. The problems of 
changing to early maturity stock and finding by experiment the best commercial 
beast for British farmers had no greater enthusiast than His. Majesty. 


At Windsor His Majesty’s historic estate comprises about 550 acres. The 
Windsor stud comprises about 175 head of beef and. dairy stock, 300 breeding 
ewes, and a small select herd of pigs. Actually there are five herds of cattle—two 
of Shorthorn and one each of Hereford, Devons, and Jerseys. The non-pedigree 
Shorthorns are of dairy type, and, together with the Jerseys, they provide the milk, 
butter, and cream «cr the Royal household. When the King and Queen were in 
residence at Buckingham Palace the dairy produce and eggs were sent up from 
Windsor every day by car. The beef stock are a magnificent lot, and are repre- 
sentative of all the best British strains, with their proven first crosses. Many aro 
already famous by their prize-winning at the English beef stock shows, and several 
were sold at high figures to Argentine, Brazil, and Rhodesia, 


Sandringham is a magnificent estate. King George V. was the second Royal 
farmer at Sandringham, and it was because he was the personal owner of the 
beautiful Norfolk Estate, bought and developed by his father, because he practised 
the oldest industry in the land there so well and progressively, sharing with his 
fellow-farmers the changes of fortune and the struggles and successes that they 
brought, and because at Sandringham he was the Royal Squire and a model to all 
who possessed and farmed large estates, that his Norfolk home had a peculiar interest 
and appeal to agriculturists throughout the Hmpire. In all that was done within 
the estate on his own and his tenants’ farms he took the closest interest. Like 
Windsor, it was known. best for its pedigree livestock. There the famous Red Poll 
stud established by King Edward VII. in 1886 was maintained. In smaller stock 
his late Majesty’s flock of Southdown sheep, dating back to 1870, preserved royally 
the proud name of their breed. 'The rams were in much demand overseas, and 
Australia had -been. fortunate in recent years in acquiring several high-class sheep 
from this stud. 4 yore 

Our late Sovereign and farmer King’s interest in farming was not confined 
to events that met the public eye. It was more personal—more intimate. He had 
an ingrained love for a good beast, be it Shorthorn, Hereford, Devon, or Angus. 
He had a love for a good horse and a good job of farming. He took a lively interest 
in the Royal farms of Windsor, Sandringham, and Balmoral, and when away from 
them was always anxious to receive periodical reports from his land stewards. 
On his return he was soon inspecting the farms and discussing plans for the future. 


‘King George’s sons, on their ambassadorial tours of the Empire, kept him in constant — 


touch with the stock and land ‘developments in each Dominion. It was in these 
personal considerations and in his intimate knowledge of the progress of his subjects 
and concern for their welfare that the King shone as Squire, as Lord of the Manor. 


ie oe - 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. . 


TABLE SHOWING THE AVERAGE RAINFALL FOR THR MONTH OF JUNE IN THE AGRICULTURAL 
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1936 AND 1935, FOR COMPARISON. 


ee 


AVERAGE TOTAL . AVERAGE TOTAL 
- RAINFALL, | RAINFALL. RAINFALL. RAINFALL. 
Divisions and f Divisions and 
Stations. | No. of Stations. No.of 
June. | Years’) June,| June, June. | Years’| June, | June, 
Re- | 1936. | 1935. Re- | 1936. | 1935. 
| cords. cords. 
: | 
North Coast. In. In. In. Central Highlands. | In. In. In. 
Atherton 4 ~. | 163 35 3:96 | 0-57 || Clermont .. --| 1°67-| 65 2:51 | “1:27 
Cairns . ' 2°80 54 8:12 | 1-89 || Gindie os we | 1:44 37 Ae 0-78 
Cardwell ; --| 2:03] 64 2°82 | 2-41 || Springsure .. pap ky ee th Gaye 1-91 | 1:16 
Cooktown .. -.| 1:98] 60 4:29 | 1:38 ‘ 3 
Herberton -» | 114] 50 2°68 | 0:86 
Ingham .| 2:36) 44 | 4:50] 2-49 
Innisfail 7) A) 7A 55 |18°64 | 7-11 
Mossman Mill We 2:227) 23 9-56 | 5-40 Darting Downs. 
Townsville -. | 132) 65 4:90 | 0:40 


Dalby < -.| 1:67 | 66 1:56 | 0-13 


Central Coast, Emu Vale .. -.| 1:50} 40 1:27 | 0:07 
Hermitage .. Sin yes 30 i) 0-03. 
Ayr .. ts .. {| 1421 49 | 5:37] .. || Jimbour .: <.| 1:66 | 48 | 0:79 | 0:07 
Bowen Ms .| 1:59} 65 | 5:66 | 0-07 || Miles a ..| 1:78 | 51 | 1:29 | 0-18 
Charters Towers 1:25 54 5:23 | 1:15 || Stanthorpe .. o2 | 1-92 63 1:27 | 0-44 
2 .| 262 | 65 |10-31 | 0-68 || Toowoomba ..| 2°39 | 64 | 1°64] 0-18. 
Proserpine .. .+| 3:17} 38 |11-44 | 0-83 || Warwick .. -.| 1:74} 71 | 1-68 | 0-20 
t. Lawrence 2:45 | 65 | 6:39 | 0-46 : 
South Coast. | 
Biggenden | 2:16 | 87 | 548) .. Maranoa. ; 
undaberg .| 2:84] 53 | 5:23] 0-52 
tisbane.. 2-71 | 85 | 1:90 | 0-06 || Roma 5 ..| 1:57 | 62 | 129°} 0-3& 
Caboolture . 2°69 | 49 | 2171 °.. | é 
Childers - 2:46 | 41 | 3-90] 0-12 | 
Crohamhurst. 4:57 | 43 | 4:57 | 0-46 
i rn 2:22} 49 | 2:02 | 0:05 
Gayndah .. .| 1:81] 65 | 3:07] 2. 
Lympie ra 2:66 | 66 | 3:65 at State Farms, &c. 
Kilkivan .. ..| 2:10} 57 | 8:47 | 0-05 
Maryborough we} 2:99 65 4°61 | 0-02 || Bungeworgorai ..| 1:30 22 1:26 | 0:07 
Nambour .. -.| 3:72 | 40 | 4°86 | 0°03 || Gatton College ..| 1°82] 37 | 1:96 | 0:08 - 
anango ~~ --|°1:98 | 54 2°13 e Kairi a «| 146) 22 a mth 
hampton Seep e2t00 + | OD 4-67 | 0:40 || Mackay Sugar Ex- 
Woodfor a5 «. | 2:90} 49 2°57 | 0:04 periment Station 2°31 | 39 9:90 | 0-80 


SAAUS: RIGHARDS, Divisional Meteorologist. 
CLIMATOLOGICAL TABLE—JUNE, 1936. 


COMPILED FROM TELEGRAPHIC REPORTS. 


g SHADE TEMPERATURE. ~ RAINFALL, 
a aed =i 
Districts and Stations. | © g Z Means. Extremes. Sf 
: . e 
ry eg | racers ea | SR SOUS, Aye RENN rotor ny goae 
632 : 
EAS Date.| Min. | Date. 
rae Ther 
ar age A ath aol Etat aS A Pm ae mere. 
~ Coastal. Tn. Deg. Points 
Cooktown .. 29:96 2 52 30 | 429 11 
Perberton ; 1 30 29 | 268 16 
peckhampton 1. | 80:12 6 | 40 | 25 | 467 ‘ 
Tisbane i .. | 8016 5 42 28 190 8. 
Darling Downs. : : 
ALLY NES octets 3 30-18 5 | 30 | 16,30] 156 a 
_ Stanthorpe .| 60 5 23 16 127 7 
- 5 31 15 | 164 B 
.. | 80-01 4,5 36 23. | 156 6 
.. | 3015 il 31 | 24,25 3 
42] 80-20 298 | 18,17 | 148 6 
.. | 30-04 10 45 24 26 2 
30-16 10 | 39 17 25, 4 1 
30:21 10.111 31 16 | 103 1 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
Timrs ComputepD By D. EGLINTON anp A. C, EGLINTON. 


‘ 


TIMES OF SUNRISE, SUNSET, Phases of the Moon, Occultations, &c. 


AND MOONRISE. 3 Aug., O Full Moon 1 47 p.m. 
. LOSes p Last Quarter 6 59 am. 
AT WARWICK. IEP @ New Moon 1 21 p.m. 


MOONRISE. PAN © ors ( First Quarter 3 49 p.m. 
; Perigee, 7th August, at 1.48 a.m. 


August, September. | Aug., | Sept. Apogee, 22nd August, at 7.12 p.m. 


} On the 15th Uranus will become stationary 
1936. 1936. 1936. 1936. amongst the stars of ‘Aries. 


| 


| On the same date at midnight an, attractive 
Rises.| Sets. | Rises.| Sets. | Rises. | Rises.| picture will be formed by the nearness of Mars to 
the Moon in a narrow sickle-shape. 
pm. pm. ae the 17th nee eis pera ae a ReDrane 
| will be apparently within a degree of one another, 
6-35 | 5:21] 6-7 | 5:37| 3-26) 5:23 | but the Achie of Neptune being 2,791,750,000 miles 
6°34 | 5:22 | 6-6 5:37 4-29 6:28 | from the Sun and that of Mercury only 35,958,000 
6-33 | 5:23) 65 | 5:38| 5:33 7-34 | their real distance apart will be more like 
5:38 | 6-38 gedg | 29795;792,000 miles. 
| = On the 23rd Venus and Neptune will apparently 
6:32 | 5-24 | 6-2 | 539) 7-41 9:49 | he within half a degree of one another, but. the 
6°31 | 5°25 | 6-1 5°39 8:44 10°56 uae Bistellbe bene mae epee tele set 
. . | as quoted above, an' of Venus being 
6-31 | 5-25 | 5°59 | 5-40 | 9-47 — -- | they will in reality be 2,791,750,000 miles apart. 
| eat On the 26th when Scorpio, head inclined, is going 
5-40 | 10-56 12-1 | westward Jupiter and the Moon will be seen near 
6°29 |; 5°26 | 5°57 | 5-41 .. | 11 | Alpha Scorpii (Antares) the brightest star in the 
i pone alate ae 4) p.m. Jupiter will be 2 degrees 
northward of the Moon. 
6-28 | 5:26 | 5°56 | 5-41) 12-4 | 1:56 |  aforcury rises at 7-10 a.m., 35 minutes after the 
6:28 | 5°27} 5°55 | 5-42 1°5° f* 2+43 eu atg ay Re cae ea YL atts an it ns 
6°27 | 5°27 | 5-53 | 5-42 "8 |. 3 e 1st; on the 15 | rises at 7-27 a.m.. our 
; ; : : Ae | ee: minutes after the Sun and sets at 6-59 p.m., 1 hour 
6°26 | 5°28 | 5°52) 5:43 8-5 | 3°53 | 37 minutes after it. 
6-25 | 5:28 | 5-51) 5-43 | 3:59 4:34) Venus rises at 7-11 a.m., 36 minutes after the 
6-24 | 5-28 | 5°50 | 5-44 4:44 5:7 a and ae By Haieane ate get fhe ie 
6°23 | 5-29 | 5-49 | 5-44 5-25 53g | 1st; on the 15th it rises at 7-10 a.m., 46 minutes 
6-22 | 5-29| 5-48] 545/ 61 | 6:8 pies the Sun and sets at 6-26 p.m., 58 minutes 


10 
11 
12 
13 
14 
15 
16 
17 
is 6-21 | 5°30 | 5-47 | 5-45) 633  6°39| Mars rises at 5:54 a.m., 51 minutes before the 
20 
21 
22 
23 
24 
25 


NOTR ODH 
oy 
oo 
8. 
a 
to 
© 
° 
oo 


@ 
& 
oc) 
r—) 
or 
< 
rm 
o 
o 
co 
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6:20 | 5:30 | 5-45 | 5-45 7:5 | 914 a red nd pm, Bee 9 aries se Ore 
619 | 581 | 5:44 | 5-46 | 7-36 7-52 | 1) on bie Eich Gay AN pee Sey 
| “0 p.m., 1 ho 
GHB} 16-815 | Basco lot eearOn UMR-SOs Coa nice ete Ca ot ae aoa ls a 
6-17 | 5-32) 5-42) 5-47] 8-41 9:15) Jupiter rises at 1-15 p.m. and sets at 3-1 a.m, on 
6°16 | 5:32 | 5:41 | 5:47 9-15 | 10-4 ee ae on the 15th it rises at 1:23 p.m. and sets 
6-15 | 5-33 | 5-40 | 5-47| 9-52, 10-38 | 8b) a.m. 
: : . : y Saturn rises at 8-32 a.m. and sets at 9:4 p.m. on 
62165) 5b:38/55 38 SEM TU) = Be ae 1st ; on the 15th it rises at 7-34 a.m. and sets at 
.m. | 8-6 p.m. 
26 | 613 | 5-34} 5-38 | 5-48} 11-21 12.55 | During this month the Southern Cross will be 
ae its HES aa peed ash aes west, shat! 
7 ‘ ¢ 4 Pi a oer e evening hours. It will reach its extreme western 
27 | 6-12 | 5:34 | 5-37 | 5-49) 1213) 1:59 | point about 10 nett on the Ist and about 8 p.m. 
28 | 6:11 | 5:35 | 5:36 | 5°49 1:10-' 3:2 | on the 8ist, and being horizontal it will be at a 
29 
30 


h : . iy 2 hight above the horizon equal to the latitude of 
migellveaatl ipa eee ee inh teas the place where the observer Is sittated, 
81 | 68 | 586 | 5-34] 417 1Sopt. © Full Moon 10 37 pam. 
: 8 ,, ) Last Quarter 1 13 p.m. 
i 16 ,, @ New Moon 3 41 am. 


24 ,, © First Quarter 8 12 a.m. 


Perigee, 3rd September, at 8.48 p.m. 
Apogee, 19th September, at 10.42 a.m. 


‘For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, an 
it is moonlight only till about midnight. After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably. ‘ 

[All the particulars on this page were computed for this Journal, and should not be 
reproduced without acknowledgment.] 


ANNUAL RATES OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One Shilling. 
members of Agricultural Societies, Five Shillings, including postage. General 
Public, Ten shillings, including postage. th 


VoL. XLVI. | SEPTEMBER, 1936, 
_ Event and Comment 
An Imperial Show. — i eH i DSH 4 Cab tae 
eT HIS is not only a Queensland Show; it is far more than that—it is 

_ an Imperial Show,”’ said His Excellency the Governor, Sir Leslie 
_ Wilson, in opening the Brisbane Exhibition officially in the presence of — 
a large gathering of representative citizens. They showed, continued the 


oe PARES 


Governor, that day at the Exhibition, and in many other ways, an Empire _ 


bound together by ties of loyalty, by ties of affection to the Throne, by an. 
identity of interests, and by a similarity of customs, and, above all, an | 
Empire which stood for liberty. No such Empire had been known in 
_ the world before—not even in the days long since gone by, eyen in the 
ys of the great Roman Empire. The Association’s address had quoted — 
the beautiful words of Brunton Stephens, at the opening of the first — 
Exhibition held here in 1876—exactly sixty years ago. They had pro- — 
8ressed since that year, due to the stout hearts, enterprise, and courage, 
_ in the early years, of the great pioneers of the past, but if ever there = 
Was a State blessed by Divine Providence in all its natural wealth, it — 

_ Was Queensland. Let them, therefore, put to the best use fur the benefit 
Of the greatest number, the good gifts with which they were blessed, and _ 


__#et each one in every sphere of life devote his life to this great aim. ei 


The Future of the Chilled Beef Industry. : i peicsitalgaby Jam 
HE Meat Hall, in which was displayed a complete range of animal 
Bri products and derivatives, was one of the outstanding features of the — 
»risbane Show—one of the greatest events of Queensland’s agricultural — 
Xear. The Hall was opened officially by the Premier, Hon. W. Forgan _ 
_®mith, who, in the course of a notable address to a large assemblage of 
"Taziers and others interested in the development of our export trade; 
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said that since the war South American countries had, with chilled beef, 
virtually captured the English import trade, leaving little demand for 
frozen beef, and, at that, only on low price levels. 


That was the state of affairs when the Ottawa Conference was held 
in. 1932, and it was clear to him, when he visited England in 1934, that 
the Ottawa Agreement, so far as it applied to beef, had brought no 
improvement to the unfavourable situation of Australian cattle producers. 


During 1935 negotiations for a long-term beef agreement were con- 
tinued in London between the United Kingdom and Australian Govern- 
ments. Negotiations were resumed this year, and his recent visit to 
England afforded him the opportunity of further discussing the matter 
with the British authorities, and of collaborating with the Federal 
Ministers then in London. : 

It had, in fact, always been his opinion that to arrest the development 
of the cattle industry would mean, in effect, that little or no further 
development could be expected in the vast areas of cattle country in 
Queensland, the Northern Territory, and North-western Australia, and 
the more intensive use of these areas was admittedly to-day one of 
Australia’s most outstanding problems. 


It had been claimed by people with various interests in Argentina 
that with respect to beef Australia could never become a strong com- 
petitor in the markets of the United Kingdom, into which South American 
countries export almost 5,500,000 quarters of chilled beef annually, 
as compared with about 1,000,000 quarters exported from Australia, 
which, until recently, were shipped as frozen beef. Such claims, how- 
ever, are made after Australian beef producers have suffered more or 
less ‘‘bankrupt’’ prices for frozen beef during the last fifteen years, 
and who, in endeavouring more recently to land chilled beef on English 
markets, have had to overcome many difficulties. : 

It was his firm belief that, given certain circumstances, Australia 
could become a much more important supplier of beef to English markets 
than she had been in the past, and export meat of a quality and in a 
condition suitable to English consumers. 

The first essential is that as the quality is improved to the desired 
standard the beef must be exported chilled instead of frozen, and that 
chilled beef should be aboard ship for the least possible time. 


Under present transport arrangements the bulk of chilled beef 
exports—the most highly perishable product we export—are the first 
Australian loading, and are required to traverse the equivalent of almost 
half the distance between Argentina and England before it actually 
leaves the Australian coast. This long voyage naturally depreciates the 
appearance of the beef when offered for sale in English markets. 


In examining the Australian exports of beef, pork, mutton, lamb, 
butter, and cheese, he found that of the total of those refrigerated pro- 
ducts—some 320,000 tons—95 per cent. is shipped from the three Hastern 
States, and 44 per cent. from Queensland alone. 

Continuing, the Premier said: ‘‘There is, of course, not only an 
inter-relationship between the producing interests of these various com- 
modities, but there is an interdependence, inasmuch as one class of 
product assists the other in securing adequate transport tonnage. In 
my opinion, therefore, there is an obvious answer to the question of 
the means of furthering the joint meat and butter interests of 
Eastern Australia, which is that, instead of the general route 
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for vessels trading between Australia and the United Kingdom being 
south-about, a sufficient number of vessels to provide a weekly 
service for refrigerated produce and general cargo should come 
out to Australia via Torres Strait, making Melbourne the final 
outward port, from where, also, the homeward voyage via Torres 
Strait should begin. I am aware, of course, that such a service would 
require sufficient depth at the Queensland loading ports, and that 
perhaps, also, so as to reduce the loading time to a minimum, considera- 
tion would need to be given to some plan of centralising the loading to 
a fewer number of ports, but these difficulties are not insuperable. 
The chief consideration is that a service via Torres Strait would not 
only serve the requirements of the shippers of refrigerated produce in 
the Hastern States, but it would make possible, and so far as I can see 
will be the only means of making possible, the proper development of 
the areas of the northern belt of Australia. In ‘beef production the 
difficulties of distance between Australia and the United Kingdom would — 
be overcome immediately, and with that difficulty out of the way it 
is possible to visualise a complete economic reorganisation of beef pro- 
duction, as between the functions of breeding and fattening. While we — 
have vast breeding areas, undoubtedly we also possess, in many of our 
reliable coastal areas, country highly suitable for the fattening of cattle, 
and this subject at the present time is being studied scientifically and 
with promising results.’’ s 

Mr. Forgan Smith added that the undeveloped area of Northern 
Australia was a matter of concern, not only to Australians but tothe 
people of the whole Empire. 


Confidence in the State. 


“(CONFIDENCE spells prosperity; distrust generally means adver- 
sity.”’ That was the keynote of an impressive speech by the 
Governor, Sir Leslie Wilson, at an important Show week function. 
Some people, he added, thinking on the great problems confronting 
the world to-day, were inclined to believe they were impossible of 
Solution. There was nothing impossible in this world, and he would 
like to see the word ‘‘impossible’’? removed from the dictionary of every 
Person in a country like Queensland, | 


Addressing the same gathering, the Minister for Agriculture and - 
Stock, Hon. Frank W. Buleock, said that this year’s Show struck a 
hote that was in the ascendant in the State to-day—a note of confidence. 
When His Excellency had said that nothing was impossible his own 
mind went back over the history and development of agriculture in 
Australia, and he agreed that nothing was impossible. Things that 
were regarded as incapable of attainment in other years were now 
accomplished facts. Only a few years ago wheat was being imported; 
to-day Australia was a granary contributing to world supplies. Until 
fairly recently the cry that Australia could not ship chilled beef was 
Tinging in their ears; yet to-day Australia was shipping chilled beef 
qual to anything finding its way to the Smithfield market. nee 

They could not hope for an expansion of land consciousness unless 
they could show what the land was capable of producing. The most 
Potent factor in developing that consciousness was the splendid array 

®y Saw on every side that day. Some people had no confidenee in 
bry thing. Some decried agriculture, but it was worth remarking that 
oth His Excelleney’s son and the son of the Premier were training 
°r careers on the land. 8 Uy Meat ee aL i ied 
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The Species of Diplodia Affecting Forest 
Trees in Queensland. 


H. E. YOUNG, M.Sc.Agr., Assistant Plant Pathologist. 


SINCE the planting of exotie species of Pinus on a plantation scale 

was first commenced in Queensland the most important fungus 
parasites on the living trees have been relegated to the genus Diplodia. 
Two distinct species have been identified, and the nature of the injury 
caused by them is typically the same. 


The first definite record of the disease caused by one of these 
fungi was in August, 1930, when the death of the leading shoots of 
Pinus radiata, at Benarkin, in the Brisbane Valley, was reported by 
R. B. Morwood, Plant Pathologist, as being caused by a species of 
Diplodia, In May of the previous year what may have been an earlier 


_ observation of the disease was made in the same locality when a 
dieback of the leading shoots was noted but no pathological examination 


made. 

The next mention of the disease was in December, 1932, when, 
following a severe hailstorm, there was a heavy incidence of the 
infection. Since this date there has been a recurrence of the trouble 
during the warmer months of each year. It has appeared in the 
meantime at Imbil, in the Mary Valley, where, again, the chief host 
is Pinus radiata, the same fungus being associated with the lesions. 


In September, 1934, a tree affected with Diplodia dieback was 
found at the forestry plantation at Beerwah, and in October a number 


of trees succumbed to the disease. Affected trees were found through- 


out the summer. The fungus associated with the trouble in this 
locality proved to be a species of Diplodia which differed from that 
found on Pinus radiata in other localities, and so far the attack of 
‘Pinus spp. by this particular pathogen hag been confined to Beerwah. 


Owing to the possible extension of the damage caused by these 
two fungi, considerable attention has been focussed on the disease 


during the last two years. 


Identification of the Fungi Associated with Dieback. 
Specimens of diseased material and pure cultures of the fungi 


associated: with the two types of dieback were forwarded to the 


Imperial Mycological Institute, and the organisms were kindly identi- 
fied by 8. F. Ashby. The species associated with ‘‘dieback’’ of Pinus 


radiata proved to be Diplodia pinea Desm. Kickx., whilst that asso- 


ciated with dieback of Pinus teda and P. caribwa at Beerwah closely 
resembled Diplodia natalensis Pole-Evans. Although the latter fungus 
has not previously been recorded from Pinus, later observations will 
show that there does not appear to be much doubt as to this being its 


rightful designation. 


~ Proof of Pathogenicity of the Fungi Associated with Dieback. 


Specimens of Pinus insularis, P. patula, P. teda, and P. caribaea 
have been successfully inoculated with pure cultures of Diplodia pinea 
isolated from P. radiata (Table 1). The inoculations resulted in the 
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ieee ; Plate 131. is 
Ree Healthy plant of Pinus caribaea. Peis Unitas 1 Pave 
‘ght—Pinus caribea plant artificially inoculated with Diplodia pinea, resulting 
dieback and finally death. ; round} yy 
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ami A piece of the inoculum was then removed from the. edge of.plate. 


Rane: and, aseptic precautions being observed, it was placed on ‘the! 


_A swab of damp, sterile cotton wool was. then placed ‘over,. 
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the inoculated wound and ‘the whole wrapped with a piece of tinfoil. 
After three days the tinfoil and wool were removed. Symptoms of 
dieback usually developed within three weeks, and when the plant 
or part of it had succumbed (Plate 131), pycnidia of the fungus used 
as an inoculum developed on the dead wood. The fungus was then 
reisolated in the usual manner. 


TABLE 1. 
InocuLatTions wirH DreLtopiA PinEA DeEsm. Kickx. 


GLASSHOUSE. OPEN AIR. 
Tree Species. Pars eres FReay Oh | at ea ie 
ale Un- + i Un- 
Dead. Dieback. affected. Dead. Dieback. affected. 
: | : 
P. taeda me oH re 7 a ws me 3 
P. caribaea .. ae fr Tetat 3 
P. patula “Pp ot ee 7 ‘ a 2 J 
P.insularis .. wu eo eS, er we 2 1 
TABLE 2. 
INOCULATIONS WitH DreLopIA NaTALENSIS PoLE-Evans. 
(Strain isolated from Pinus toda.) 
GLASSHOUSE. OPEN AIR. 
Tree Species. 2" 
i Un- F Un- 
Dead. | Dieback. affected. Dead. | Dieback. affected. 
ee amass 
Ta Tiere ae at) as neo gre ake | td i 1 a 2 
Pkcaribacd? oy Mik se cwue geil sealed 3 


The experiments were then repeated using P. twda and P. caribea 
as hosts, and Diplodia natalensis as the inoculum, and similar results 
were obtained with this organism (Table 2). 


The tests were carried out with pine seedlings approximately 18 
inches in height. Seven plants of each of the species listed were inocu- 
lated with each fungus under glasshouse conditions, resulting in the 
death of all the inoculated plants. 


A further three plants of each of the species mentioned were inocu- 
lated with D. pimea and the inoculated plants placed in open air 
conditions in full sunlight. The damage in these instances was not so 
severe as under the humid glasshouse conditions. All the Pinus taeda 
and P. caribwa plants exhibited dieback of the plant above the point 
of inoculation, and in some eases almost down to ground level, but the 
plants produced healthy shoots again below the area of ‘‘dieback.”’ 
Pycnidia were formed on the dead tissues. Two of the P. patula plants 
succumbed and one suffered only from dieback, from which it 
recovered by making new growth from below the infected area.. In 
the case of P. insularis two of the inoculated trees died and one recovered, 
as did the P. patula plant. — f oR 
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: In addition, three trees each of P. caribea and P. teda were inocu- 
lated with Diplodia natalensis, which was isolated from an infected 
P. teda tree at Beerwah. Only one of the inoculated plants was affected. 
This decrease in the severity of the attack in the open air was probably 
due to the low humidities prevailing at the time. 


) . Plate 132. 
_ Pinus radiata tree affected with dieback caused by Diplodia pinea. Hampton, 
‘Queensland, ; sg 


- 


Appearance of the Disease as caused by Diplodia pinea Desm. Kickx. 


The disease appears in the summer months and is manifested by 
+ bronzing and finally browning of the needles on the affected area, 
Ich ig usually a leader or terminal shoot of a lateral branch. The 
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shoot then wilts and dies, giving rise to the popular name of dieback. 
The trouble spreads downwards from the leader attacking the branches 
of the nearest whorl below and so on down the tree. (Plate 132.) 
In many cases, however, the fungus is confined to the terminal shoot 
and does not extend beyond it. If the attack commences in a lateral 
branch the fungus on reaching the trunk of the tree usually first attacks 
the other branches in the same whorl before invading other whorls 
to which it makes its way by penetrating the tissues both up and down 
the trunk. A number of cases have been noted in which the needles 
were the initial point of attack; from the needles the fungus makes 
its way into the branches and may then invade the remainder of the 
tree. 3 : 

A severe hailstorm which bruises and cuts the bark of the tree is 
often, in districts subject to dieback, followed by that complaint, the 
hail providing openings through which the fungus can make its entry. 
The scarring is chiefly on the more exposed parts of the trees, such as - 
the leaders and ends of the lateral branches, and accordingly the dieback 
in these cases makes its first appearance in those parts of the tree. 
Suitable weather conditions following the hailstorm are, of course, a 
necessary adjunct to the appearance of the. disease. 


: In many cases the tree may produce new shoots from below the 
infected area and continue its healthy growth, but usually where infected 
tissue is present on the tree the disease will again become active and 


cause further dieback. In the case of the more susceptible trees the 


dieback extends until the tree is killed. Sometimes, however, only a 
severe needle cast is caused, and new needles replace them, and the 
tree regains its vigour. Where a dieback is present, it would appear . 
possible that the whipping of healthy tissue of neighbouring trees with 
this diseased wood would inoculate the previously uninfected tissues. 


Severely affected trees exude much resin from cracks in the bark 
up the trunks. On account of this the trunk often has a greyish-white 
_ appearance. 


Trees from ten feet in height and upwards appear to be most sus- 
ceptible to the condition, those of smaller size being infrequently 
attacked. In such small trees there is, in ordinary circumstances, no 
closure of the crowns, consequently the trees are better ventilated and 
the sun reaches most parts of them. This produces drier conditions 
than are suitable for spore germination and fungus growth. 


On examination of a dying branch or leader it will be seen on 
cutting the bark that there is a browning of the cambium and the rest 
of the cortex. This colouration gradually darkens until, when the twig 


Sah DEScRIPTION oF PLATE 133. : 
_ _ Diagrammatic drawing of a section of a Pinus radiata stem illustrating 
infection by Diplodia pinea. i 


(a) Ostiole of pyendium. (h) Xylem, 
_ (b) Cuticle. ‘ (4) Medullary ray. 
_ (¢) Parenchyma. (j) Epithelial cells of resin passage. 
~(d) Resin passage. (k%) Developing spore. 
_(€) Fungal hyphe. + (l) Uniseptate spores. 
(f) Phiem.  - (m) Unilocular spore, 
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Plate 133. 
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is dead, the cortical tissues are black and even the wood below has 
a blue-black tint, and the pith may become darkened. In sections the 
fungal hyphe may be traced from the cambium through the medullary 
rays to the pith. (Plate 133.) Small pustules appear bursting through 
the bark on the dead wood in the same season, but no pustules appear 
on those parts of the tree which are not quite dead. Pustules occur 
with less frequency on the needles, but when this does happen the 
pustules on bursting through, split the cuticle longitudinally. Both 
fungus and pustules are frequently to be found growing saprophytically 
on the prunings on the ground beneath the trees, and also to a lesser 
extent on dead suppressed lateral branches. 


Appearance of the Disease as Caused by Diplodia natalensis Pole- 
Evans. 


In the case of the form of dieback so far confined to Beerwah, 
some of the affected trees, when the trouble was first noted, were already 
dead; in other cases an odd lateral branch or a leader was dead and 
red-brown in colour. In specimens illustrating the earlier stages of 
the disease the foliage of the affected parts had a bronzy-green tint, 
and darker coloured water-soaked looking areas were apparent in the 
needles which were dying from the fascicle and towards the tips. 


As in the case of dieback caused by Diplodia pinea brown to blackish 
discolouration was apparent on lifting the bark, and in more advaneed 
cases where the.wood was dead incipient pycnidia were found, and in 
the case of a tree which had evidently been dead for some weeks fully 
developed pycnidia macroscopically similar to those produced by Diplodia 
pinea at Benarkin and other places were present. The pith was, in a 
number of instances, of a darker colour than normal, and hyphx could 
be traced from the pith through the medullary rays to the cortex. 


In all cases it was the older foliage which suffered first, and because 
this outbreak occurred in early spring during a period of abnormally 
warm and humid weather for that time of the year, it was postulated 
that the pathogen had probably been working slowly through the tree 
or remaining dormant therein until the conditions occurred which suited 
its active development. ; 


From observations made it was ascertained that the time elapsing 
between the first appearance of the symptoms and the death of the trees 
was no more than six weeks. In the great majority of cases the infection 
commenced on the south-western side of the trees, which is that sheltered 
iron the drying affects of the sun and the prevailing north-easterly 
winds. 

Close examination of affected trees revealed no major mechanical 
injuries by which the pathogen could have made its entry except in 
one or two isolated cases later in the summer, where in larger trees 
of Pinus taeda the entry was traced to pruning scars. 


The greater percentage of trees affected were from seven to eleven 
feet in height. The species affected were Pinus teda and Pinus 
caribea, but the latter was affected to a lesser extent and showed 
indications of resistance to the dieback organism. 


A number of trees, on removal of the affected parts, recovered and 
made normal growth, whilst others did not respond to the treatment 
but became fully affected. In the latter case, it was assumed that all 
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affected material had not been removed. A number of trees from 
which damaged foliage had been pruned showed healthy wood and 
no darkening of the cambium, but the pith was darker than normal. 
This seemed to indicate that the fungus might in certain cases work 
through the pith of the tree in advance of the infected cambium. Pure 
cultures of the fungus were isolated from the pith and thus supported 
this view. citer 


The fungus has been found on dead pine branches on the ground 
and on trees which have been infected whilst living. But the cleaning 
of the forest floor of such dead material does not at present appear 
essential. : 


Plate 134. 


Microphotograph of pycnidium of Diplodia pinea on Pinus radiata. K8 filter. 
Exposure 5 seconds. Verichrome film pack. x 300. 


Species Attacked. 


_ In 1907 Diplodia pinea Desm. Kickx. was noted as causing a dieback 
In Pinus radiata trees in New Zealand, and the same fungus has also 
Caused considerable damage to plantations in South Africa, where 
curtailments of planting operations with that species have in some 
Places been brought about by this fungus. 


. _ The most important host species in Australia for Diplodia pinea 
1s Pinus radiata. Other species are also attacked but to a lesser extent, 
As already mentioned, this is the chief cause of dieback in Pinus radiata’ 
Plantations in Queensland. Other species attacked in Queensland are —, 
P. pinaster, P. patula, P. teda, and Cupressus sempervirens. Pinus 
‘sularis has been artificially infected, but has not yet been recorded 


318 QUEENSLAND AGRICULTURAL JOURNAL. [1 SeEpr., 1936. 


ag being attacked in the field. The same organism has been isolated 
by the author from P. radiata, P. longifolia, P. caribea, P. coulteri, 
and P. pinaster from Northern New South Wales. 


The species attached by Diplodia natalensis are P. twda and 
P. caribea, the former being the more susceptible of the two. The only 
locality in which this organism has been recorded from Pinus spp. is 
an isolated area at Beerwah, where prompt control measures appear 
to have cleared up the trouble. 


Description of the Queensland Strain of Diplodia pinea. 
Perithecia globose, carbonaceous, erumpent, about 300 microns in 
diameter, spores 33 to 45 by 11 to 18 microns, oblong with rounded ends, 
at first unilocular and yellow-brown, but later one septate sometimes 
somewhat constricted at the septum -and dark-brown. Mycelia brown 
3 to 4 microns in diameter. Habitat in bark, needles, seed rays, 
and pith of Pinus spp. (Plate 134.) 


Cultural Characteristics. 


It grows rapidly on most ordinary culture media. On potato-— 
dextrose-agar the mycelium is at first white and later turns black, and 
stains the media to the same colour. Pycnidia containing spores form 
after the cultures have been left for some weeks, and are usually 
plentiful on the dead wood of Pinus radiata trees in infected areas. 


The optimum temperature for growth is 27-0° C. Growth occurs 
at a minimum temperature of 10-0° C. and at a maximum temperature 
of 39-0° C. The growth rate decreases much more rapidly from the 
optimum temperature to the maximum than it does to the minimum. » 
Brown’s Media a was used in order to regulate the quick growth of 
the fungus to a speed suitable for measurement. 


The fungus is easily isolated in pure culture from the pith or 
eambial regions of infected areas. Single spore isolations are also 
successful. 

Weather Conditions. 

The weather conditions during the first authentic Bile in 

December, 1932, were as follows :— 


5th December—Severe hailstorm in the evening. 

Mean maximum temperature—5th-31st December. 32° C. 
Mean minimum temperature—5dth-31st December 14° C. 
Mean relative humidity—5th-31st December .. 40 per cent. 
Rainfall—5th-81st December bt: fis .. 256 points 


Rain fell on six days of the twenty-six, and the period was marked 
by cloudy days with the rainfall occurring as storms. 


The attack was first noticed on the 22nd December, and it is assumed 
that the fungus entered the trees after damage had been done by the 
hailstorm which severely bruised and scarred the trees on 5th December. 
On referring to Plate 134 and consulting Curve B on. Plate 135 it will be 
- seen that the temperature range for the period is well within that which 
is productive of vigorous growth of the parasite. 
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Control Measures Adopted. 


All diseased trees are removed, attention being’ paid to this during 
thinning operations as well as at other times. 


The planting of Pinus radiata and P. pinaster has been stopped, . 
as these species appear to be very susceptible to this and other troubles 
in Queensland, and are likely to act as a reservoir for the infection of © 
other species which have proved to be less subject to attack. 


It is questionable whether the removal of prunings from the planta- 
tion floor in infected areas is economically practicable. Such prunings 
are usually infected with the pathogen, which spores freely on them. 
However, being on the ground, the spores are not as liable to cause 
infection as are those on the standing trees. 


Insect Associations. 


In some districts, notably in Northern New South Wales and the 
Pechey district in Queensland, a scale insect, usually referred to as 
Chermes sp., but generally regarded as belonging to the family Adelgida, 
is found chiefly on Pinus radiata. It does a considerable amount of 
damage by sucking the plant juices causing wilting, and in some cases 
actual death of the tree. The insect frequents the thin barked parts 
of the plant, and accordingly is found abundantly on the growing shoots 
and just below them. In trees badly infested, however, the whole 
trunk may be parasitized, and as the insects are covered with a white 
waxy coat the tree is given a greyish appearance. Some trees recover 
from the attack and may become completely free of the insects, but 
usually the infestation continues and the vigour of the tree is materially 
affected. . 

_ The localities infested with Chermes are also places in which 
Diplodia pinea occurs, and while both may and do occur in the absence 
of each other it would appear possible that, in localities where both 
Occur, the fungus may be aided in its destructive work by the presence 
of the insect. The insect, while feeding, wounds the tree, and accord- 
ingly makes available possible entries for fungus parasites, and the 
Spores of D. pinea being very plentiful, owing to the heavy incidence of 
Infection in some areas, the tree may be readily infected. Trees severely 
affected by Chermes wilt in the terminal shoots, and in this depressed 
Condition are more liable to fungus attack. The dead wood which results 
from this wilting is also very susceptible to invasion. D. pinea grows 
Vigorously as a saprophyte on dead branches, &¢., of Pinus spp., and is 
found very abundantly on prunings and droppings of pine trees in 
Infected areas. A dead infected shoot on a living tree, particularly 
When the remainder of the tree has been. scarred by Chermes, would 
Consequently provide a suitable and contiguous source of the pathogen 
Which then might make its way into the liying tree through the insect 
Scars as already described. 


Description of Diplodia natalensis Pole-Evans. | 


Diplodia natalensis was originally described by Hvans as causing 
cf decay in lemon fruits in South Africa. It occurs also in Florida, 
pane, Puerto Rico, California, and the Philippines. It is not uncommon 
4M Queensland, causing a stem and rot in citrus fruits. Py Eat! 
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Pyenidia are usually abundant on the dead wood of citrus trees 
and provide reservoirs from which spores may be disseminated. The 
pycnidia appear during the warmer months of the year. 


The fungus was described by Evans as follows:—‘‘Pyenidia 
‘scattered, at first covered by epidermis, afterwards bursting through, 
black, membranous, subglobose, papillate 150-180 microns in diameter. 
Spores elliptical, one septate, not constricted at the septum, dark _ 
coloured, 24 x 15 microns. Exospore ornamented by striated bands. 
(Plate 136.) On fruits of all citrus varieties from Natal.’’ 


The strain isolated from Pinus twda and Pinus caribwa at Beerwah 
agreed closely with this description excepting that the spore measure- 
ments differed a little. The Beerwah strain had slightly narrower 
spores, the measurements being 20-29 x 18-15 microns, whilst those 
from an authentic culture of D. natalensis supplied to the Imperial 
Mycological Institute at Kew by Dr. Doidge (Principal Plant Patholo- 
gist, Union of South Africa), were 22-29 x 14-16 microns. These details 
were supplied by 8S. F. Ashby, who also states that the nearest Diplodia 
recorded from species of Pinus is Diplodia sapinea (Fr.) Fekl., of which 
the spores are brown (not opaque), septate, nonstriate, and not con- 
stricted, and 22-27 x 11-13 microns (mostly 23-26 x 13 microns), being 
about the same length but narrower. However, Ashby cannot identify 
this species with that under discussion, and there appears to be little 
doubt that the fungus is Diplodia natalensis. 


Cultural Characteristics. 


On most culture media the strain of D. natalensis being considered 
grows very rapidly, producing at first a light to greyish mycelium, 
which later becomes dark and almost black. Pyenidia and spores are 
produced in old cultures, the fungus fructifying readily on potato- 
dextrose-agar slants kept at room temperature. ‘ 


The optimum temperature for growth is 31-5° ©. the minimum 
temperature is 12-0° C., and the maximum temperature 41.0° C. (Plate 
135.) In order to investigate the temperature requirements Brown’s 
Media a was used. In richer media the mycelium covered the plates 
too rapidly for convenient measurement. 


Isolation. 


Pure cultures were readily obtained from diseased tissues of Pinus 
teda and Pinus caribwa. The pith of diseased trees or infected tissue 
from beneath the cuticle formed satisfactory inocula. Spore isolations 
from pores obtained from pycnidia on diseased wood were also generally 

successful. 


Association of ‘‘Dieback’’ in Pinus at Beerwah with Lemon Trees. 


The Pinus trees affected in the plantation appeared to be in most. 
cases arranged in groups with an odd individual tree scattered about 
the infected area. The majority of the infected trees were situated on 
areas which had previously been farmed. On these areas a number of 
lemon trees in a very unthrifty state were still present as remnants of 
the cultivated crops. All the living lemon trees were stag headed with 
only a few green shoots coming up from the base and many were com- 
pletely dead. In most cases there were one or more citrus trees close 
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to each group of pine trees affected with dieback, and in the case of the 
first discovery of this particular Diplodia dieback in pine trees, the tree 
affected was situated close against the south-western side of a large, 
dead lemon tree. Examination of the dead wood of the lemon tree 
showed it to be severely affected with a fungus which produced car- 
bonaceous pycnidia; these proved to be the pycnidia of Diplodia nata- 
lensis, the fungus agreeing in every way with the description of the 


Crowry in MAS. 


Temperature /?? 
s 10 IS 20 2S 35040 45 


Plate 135. 


a Growth-temperature curves for the two species of Diplodia. A.—Diplodia 
talensis Pole-Evans. B.—Diplodia pinea Desm, Kickx. 


50 
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species except that a proportion of the spores were somewhat constricted 
at the septa. This fungus is common in Queensland, causing stem end 
rot of various citrus fruits. Isolations proved that the fungus was 
morphologically identical with that on the pine trees. 


It was then thought that the citrus trees might be acting as a 
permanent source of infection for the pine trees, and inoculations were 
carried out with isolations of the Diplodia obtained from the lemon trees 
and pine trees respectively. The inoculations with the lemon Diplodia 
on P. teda and P. caribwa (Table 3) were successful under glasshouse 
conditions, less so in the open air as in the previous cases. The inocula- 
tions of lemon fruits with the pine Diplodia also were followed with 
positive results. Stem end rot was produced in the latter case and 
dieback in the former. 

TABLE 3. 
INOCULATION WITH DIpLODIA NaTALENSIS PoLE-HvAns. 
(Strain isolated from Lemon Tree.) 


GLASSHOUSE. OPEN AIR. . 
Tree Species. pe ar) ar = 
4 3 Un- ; Un- 
Dead. | Dieback. affected: Dead. | Dieback. ‘affected. 
P. taeda Bat reas Hag aaa 1 Bn 1 
P. caribaea .. He: ed 3 | a Lt 38 1 1 


The citrus fruits were inoculated by introducing into a split, cut 
across the stem end of lemons, some mycelium from a pure culture of 
the fungus isolated from a pine tree. Limes and oranges were also used. 
The exteriors of the fruits were previously sterilised by washing them 
for five minutes in mercuric chloride solution (1:1,000). The inoculated 
fruits were placed in sterile vessels and incubated at 27° C. When the 
fruits became completely blackened, reisolations were made and the 
fruits were allowed to dry out, and in all cases pycnidia of the fungus 
isolated from the pine tree were obtained. The reisolations were iden- 
tical with the original cultures. 


Inoculations of lemon fruits with inoculum obtained from pure 
cultures isolated from diseased citrus fruits were also successful in 
producing the typical pyenidia. 

Examinations of citrus fruits (oranges and lemons) affected with 
stem end rot from other districts showed them to be associated with the 
same fungus as that in question on pine and lemon trees at Beerwah. 
’ Pyenidia containing spores of D. natalensis were easily obtained by 
allowing the diseased fruits to dry out slowly. Pure cultures growing 
on potato-dextrose-agar and obtained by making isolations from the 
affected fruits also yielded pycnidia and spores after several weeks. 


Furthermore, on plotting the positions of infected pine trees and 
citrus trees in the plantation at Beerwah, the association between the 
two was very obvious. Where there were no citrus trees in the close 
neighbourhood there was only a single affected pine tree. As a general 
rule it was found that the infected pine trees were situated in a south- 
westerly direction from the position of the citrus trees, and, the prevail- 
ing summer winds being from the north-east, the association was linked 
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up further, the direction in which the spores would be expected to be 
carried by air drifts being south-west. In very few cases were pine 
trees suffering from dieback situated on the windward side of the citrus 
trees. 

On account of all these considerations it was decided that the citrus 
trees were acting as a source of infection for Diplodia dieback of Pinus 
ieda and Pinus caribea at Beerwah, the Diplodia in question being 
Diplodia natalensis Pole-Evans. 


Weather Conditions Associated with the Incidence of ‘‘Dieback,’’ 
as Caused by Diplodia natalensis. 


A number of days prior to the time when the effects of the dieback 
were first noticed the weather had been very humid, and during the 
month in which the greatest damage was done, namely, October, 1934, 
weather data were as follows :— 

Mean maximum temperature 28-0° C. 

Mean minimum temperature 18-0° C. 
7.30am. 11.30am. 12.30a.m. 4.30 p.m. 
Percent. Percent. Percent. Percent. 

Mean Relative Humidity .. 76-6 65-1 65-3 65-0 

Rainfall a % .. 268 points ) 

Rain fell on fourteen days of the thirty-one, and the sky was gener- 
ally overcast for the whole period. 


On referring to the temperature relations curve for Diplodia nata- 
lensis (Plate 135) it will be seen that the mean maximum temperature is 


very close to the optimum, and the whole range was in that in which 


the fungus grows actively. 


The overcast sky, the rainfall, and humidity, together with the 
temperature, should have provided suitable growing conditions for the 
ungus and account for the rapid onset of the disease and its vigorous 
development on affected trees. 


Control Measures Adopted. 


_In order to check any further spread of the disease it was considered 
advisable that all infected wood should be destroyed before spores were 
developed and distributed. Accordingly, all dead and dying wood on 
lving trees was pruned back into healthy wood and all the prunings 

urned. All trees which were considered to be past the stage at which 


_ Pruning might be of value in saving the tree, such as dead and dying 


Tees, were cut off below ground level and removed and burned. 


A close watch was then instituted and each case of dieback appearing 
Was treated on its merits as above described. In the meantime, all the 
Citrus trees and stumps in the plantation were removed below ground 
€vel, and any living butts left in the ground were poisoned to prevent 
Suckering, 
th Only isolated trees suffering from the complaint were found during 
: © remainder of the summer and none through the winter, save an odd 
Pecimen or two which had obviously been missed in the summer patrols. 
close watch is henceforth to be kept on the plantations during the 
anger season. 


striations. 
-Verichrome ia ieee 
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Plate 136. ¥ 


“Microphotograph of exosporium of spore of ‘Diplodia atalonnte 
‘*Daylite’’ filter, Seponree 20, preonde, oil immersion objective. 


F “Direenencns EVIDENCED BY Diptopra Dispack AS CAUSED BY D. PINEA 
AND D, NATALENSIS. — 


[1 Sepr., 


showing 
x 1700. 


es 


a pinea. 


"Spee of conifer susceptible— 
_P. radiata, P. pinaster, P. patula, 
P. longifolia, P. taeda, P. coulteri, 


eens, Cupressus sempervirens. 
Gea of Development i in the host— 
Usually slowly but in one case 
_ within three weeks, 


~ 


" Distribution—General, aye ae 


_ Association with trees not conifers—_ 
_ Not associated, — 


r ‘4 

: erineentare Peletone es re 
Minimum 10°C. : 
Optimum 27°C. * hes 

a Maximum 39° C. iodo - Sr 


‘Spore Pocaenrenientes 
De 233-457 microns x she RAS microns. 


Spore qnarkinge— 1s 
Rae Plain (Figure a. 


[oe 


Ie, caribaea, P. insularis, P. canari- — 


Diplodia patalensis. 


" Species of Conifer susceptible— 
P. taeda, P. caribaea. : 


Speed of Development in the host— 
Usually with rapidity taking 
approximately s1x weeks. 


Distribution—Confined to. ecrwalt 


— 


Association with trees not antes 
Common on citrus and other trees. 


_ Temperature relations— 
Minimum 12°C, — 
Optimum 31.5° C. 
Maximum 41° C. 


Spore measurements—_ : 
20- 29 microns x 13- 15 microns. 


: Sacra markings— } 
Hxognbraum 5 striate (Figure 6). 


- 
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Botryodiplodia Theobrome Pat, 3 


The only other diplodia-like fungus which has as yet been recorded 
as a coniferous parasite in Queensland is Botryodiplodia theobroma Pat. 
This was isolated by R. B. Morwood from the seed of Hoop Pine © 
(Araucaria cunninghamit) which had failed to germinate on the seedbeds, 
and was also found on hoop pine seedlings which had apparently been 
killed by the fungus. The first record was from a forest nursery in the 


Kilkivan district. It has also been recorded on rotted seed from the 
forest nursery at Imbil. | 


4 + Plate 137. ~f er de. 
<.,,, Mierophotograph of spore of Diplodia pinea showing absence of markings. 
‘Daylite’’ filter, exposure 20 seconds, oil immersion objective. x1700. Verichrome- 
film pack. Ae Pape sae 


‘The fungus was kindly identified by & I’. Ashby, and may be 
described as follows:—Perithecia black, 200 microns in diameter, some- 


times villous, stromata villous, spores 27-34 x 14-16 microns, hyaline and 


Unilocular with thick walls, then becoming uniseptate and brown, basidia } 
hyaline 50 microns long. It is a very widely distributed saprophyte and 
Semi-parasite on a wide range of host plants especially within the tropies, — 


_ 4nd may oceur as a wound parasite on citrus, banana, and other fruits. 


4 


Tnoculations on to lemon fruits with pure cultures of the fungus” 
Produced a stem end rot similar to that caused by Diplodia natalensis. 
he pyenidia are readily produced on the lemon fruits when old and also 


_ 0 potato-dextrose-agar after some weeks. The cultural characteristics 


are similar to Diplodia natalensis, $y ert 


The fungus has not yet proved to be of any great importance in 
Queensland forestry practice. ag Re 
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Reactions of Hoop Pine (Araucaria Cunninghamii) to Diplodia Pinus, 
D. Natalensis, and Botrodiplodia theobrome. 

Owing to the importance of hoop pine as a timber tree in softwood 
‘plantations in Queensland it was thought that the susceptibility of this 
species to the three fungi under discussion should be tested. In the case 
of D. pinea and D. natalensis inoculations of hoop pine seedlings were 
carried out at the same time and in the same manner as were the Pinus 
inoculations. Six trees were inoculated with each fungus, and in all 
cases the trees proved to be unsusceptible to attack by these pathogens. 
Small seedlings of hoop pine, 2 inches high, were inoculated with a 
culture of Botryodiplodia theobromae, the seeds being planted in seed- 
boxes and the plants inoculated in situ. In this instance, the plants were 
killed by the fungus, the injury taking the form of damping off. 


Plate 138. 


Microphotograph showing spores of Diplodia natalensis, K3 filter, exposure 5 . 
seconds, x 400, ; 


Summary. 

A brief historical account of the occurrence of Diplodia dieback in 
Queensland forestry areas is given and the two species of Diplodia noted 
in association with the trouble. The species are identified as Diplodia 
pinea Desm. Kickx. and Diplodia natalensis Pole-Evans. 


The pathogenicity of these fungi is established by inoculation studies, 
and both are determined as being causes of dieback. 


_ . The appearance of the disease as caused by each of the pathogens 
is described, and a list of the species attacked by each fungus is given. 


The fungi are discussed individually, and a description of each of 
the two species, noting their morphological and cultural characteristics, 
together with their temperature relationships, is given. The weather 
conditions prevailing at the time of heavy attacks are included. 
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Insect associations with dieback caused by D. pinea are discussed in. 
relation to Chermes sp. 

The association of dieback of Pinus twda and P. caribea with 
diseased citrus trees is noted and reasons for concluding that the citrus 
trees were acting as a source of infection advanced. 


The control measures adopted are outlined for both species. 
A summary of the differences between the two diseases is given. 


The occurrence of Botryodiplodia theobrome on hoop pine seed and 
seedlings is noted as causing a rot of the former and death ‘of the latter. 
Inoeulations of lemon fruits with the fungus are described, and. its 
characteristics, cultural and otherwise, are briefly noted. - 


The reactions of hoop pine (Araucaria cunninghamit), an important 
forest tree in Queensland, to inoculations with Diplodia pinea, D. nata- 
lensis, and Botryodiplodia theobroma, are noted. 


Thanks are due to Mr. I. W. Helmsing for the co-operation received 
in the preparation of the microphotographs. 


BIBLIOGRAPHY. 
Srevens: The fungi which cause Plant Disease. 
WarDLAW: Diseases of the Banana. 
CLEMENTS AND SHEAR: The Genera of Fungi. 
Fawcerr AND LEE: Citrus Diseases and their Control. 
Heatp; Manual of Plant Diseases. 
Saccarpo: Vol. III., Vol, XI. 


Curis, K. M.:A Dieback of Pinus radiata and Pinus muricata caused by the Fungus 
Botryodiplodia pinea (Desm.), Trans., N.Z, Institute, Vol. 56, 1930. Ae 


Eisner, JoHN: Two Fungal Diseases of Coniferous Trees. Union S. Africa Dept- 
Agr. 18-1912. 


—- A Pine Disease. Journ. Board of Agric. N.Z., 14-3, 1907. 


A LIBRARY WORTH JOINING. 


_, Have you jointed the postal library service of the Department of 
Putorial Classes in Brisbane? If you want books that tell you something 
Worth knowing about any one of a wide range of subjects, then this is the 
best possible library for the country man to join. There are books on 
horticulture and farming, and on many other sciences. And then there 
are books on history, on travel, and biography, books on world affairs, 
and on economic and social problems. Added to all these there are many 
Volumes of the best fiction. Membership of this library would cost you 
Only 18s 6d a year. Write to-day to the Director of Tutorial Classes, 
“orner Edward and Ann streets, Brisbane. 
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Studies on the Biology and Control of the Large 
Roundworm of Fowls, Ascaridia galli (Schrank 1788) 
Freeborn 1923. 


F. H.S, ROBERTS, D.Se., Animal Health Station, Yeerongpilly. 
[Continued from p. 191, August, 1936.] 


PART III. 


4. THE PATHOGENICITY OF INFESTATION WITH ASCARIDIA 
circ? ; GALLI, _ 
I. Previous Investigations, 


QUE present knowledge of the pathogenicity of A. galli is due largely 
to controlled studies by Herrick and Ackert. Herrick®? reported 
that the first visible effects of an infestation in chicks one month old 
are denoted by loss of appetite accompanied by drooping wings, ruffled 
feathers, weakness and decreased activity. Death may occur as early 
_ as the ninth or tenth day. Significant differences in gains in weight 
were observed between infested and control chicks, especially during 
the first two weeks. Infested chicks may eventually throw off most 
of their worms and recover to a great extent, if not entirely. 


-Guberlet®* found that a single dose of 750 eggs to chicks one month 
old may have serious effects, causing droopiness and death on the ninth 
to tenth day. Heavy infestations were noted to be fatal as early as 
the eighth day. These effects were considered by Guberlet to be due 
to intestinal irritation and a, toxemia. 


__ Ackert,’ summarising the results of his investigations, showed that 
chicks two to seven weeks old to which doses of 1,000 to 2,000 eggs had 
been given may lose their appetite within ten days. By the twelfth 
day the birds may be visibly affected, with a depressed, huniped-up 
appearance, ruffled feathers, and drooping wings. The invasion of 


the intestinal wall by the larve causes conspicuous hemorrhages, and 


the larve destroy the intestinal glands. From the twelfth to the 
seventeenth day there is little gain in weight by infested birds, and 


aR many birds may lose weight. During this period mortalities may be 


serious. The appetite of the birds that survive may thereafter be 


fe voracious, and recovery may be rapid. As a result of infestation, the 


thymus gland is greatly reduced in size, and the blood may lose a 
significant portion of its sugar. ‘There is marked retardation of 
muscular and osteological development, accompanied by excessive 
deposition of urates in the ureters. These effects are considered by 
Ackert to be due to injury to the intestinal wall by the larvé, to loss 
_ of blood from intestinal hemorrhage, to bacterial infection, to partial 
_ starvation through loss of appetite, and to the absorption of metabolic 


wastes. 


Itagaki®’ reported that in Tokyo, J apan, the larve cause the forma- 
tion of nodules in the intestinal wall, but makes no other comment 
upon the pathogenicity of Ascaridia. 

Baker?® had noted that in experimentally produced eases of 
asearidiasis, there is a marked distension of the blood vessels of the 


_ parenchymatous organs and a noticeable enlargement of the heart. He 


has also observed that in chickens that survive the acute stages of 
_ infestation *here is an increased tendency to the formation of neoplasms. 
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_ As regards the effect of the adult worms upon the host, various 
workers have drawn attention to the emaciation and angzmia which may 
accompany an infestation. Intestinal impaction has been frequently 
reported, associated in some cases with a rupture of the intestinal 
wall. * é 
Ackert? has recorded an observation regarding the number of worms 
chickens may tolerate, and notes that thirty or more worms may visibly — 
affect, and in some cases be fatal to grown birds. Von Mocsy*, from 
observations on poultry farms in Germany, reported that as few as 
four to five adult worms may be fatal to young chickens, and fifteen 
to twenty worms to young hens. Fay 

It is generally conceded that this roundworm may also have a 
marked effect upon egg production, though, as far as the writer can 
determine, there is no experimental evidence which confirms this view.. 
- Ackert and Herrick® found that chickens given several doses of eggs, 
sufficiently great to produce marked symptoms of infestation, may 
eventually recover and that no effects of the infestation on egg produc- 
tion may be visible several months later, when the birds become mature. 


Other observations on the effect of A. galli upon egg production 
have been made by comparing production before and after the employ- 
ment of an anthelmintic. hese trials have been carried out under — 
field conditions, and the birds have been infested with other helminths 
as well as A. galli. The information secured by these means has been 
very difficult to interpret, as it has been shown that an anthelmintic 
itself may have a depressing action upon producing birds, and that such ~ 
birds may become reinfested shortly after treatment. In some treatment 
trials carried out by Thomas,’°° however, there were indications that 
there may be little correlation between the degree of infestation and 
egg production, as three of the best layers in the flock under observation 
- passed seventy-seven, sixty-four, and thirty-seven worms, respectively, 
after treatment. 

Much has been written regarding the association of leg paralysis 
with A. galli infestation, and in one case reported by Rover (Cram**) 
- the paresis completely cleared up when this roundworm was removed 
by treatment. This type of leg paralysis, which is due to extreme leg — 
weakness, is not to be confused with neurolymphomatosis gallinarum, 
which disease is now considered to be unassociated with parasite infesta- 
tion, though in some quarters the opinion is held that the presence of 
A, galli and other helminths may assist in the production of the disease. 


II. Observations Recorded in these Investigations. 
In the following experiments the pathogenicity of A. galli was” 
Studied under conditions involving— % 
(i.) A single dose of varying numbers of infectious eggs. 
(ii.) Continuous infestation, in which chickens were fed a number 
of eggs per day. 
(i.) OBSERVATIONS FROM EXPERIMENTS IN wHIcH A Since Dosz or 
Eacs was Empuoyen. ; 
(a) Birds Employed for Life Cycle Studies. 
The observations recorded here were made on chickens given single — 


doses of 50 to 2,000 eggs at thirty days old, and on three further birds 
Siven 10,000 to 15,000 eges at forty-three days old. (See Table VII.) 


13 : 
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Doses of 50 and 100 Eggs.—No visible symptoms were manifested 
by any of the chickens to which these doses of eggs had been adminis- 
tered. 

Dose of 500 Eggs.—The five birds given this dose of eggs remained 
bright and normal up to the period of autopsy, except that the combs 
became pale in colour and there was slight evidence of intestinal 
hemorrhage during the third week after infestation.’ 


Dose of 1,000 Eggs.—Chickens Nos. 10, 12, 14, and 16 were ath 
fed 1,000 eggs and autopsied after twelve, thirteen, fifteen, and seven- 
teen days, respectively. With the exception of No. 16, all birds showed . 
some evidence of infestation. From about the twelfth to sixteenth day 
the feces was diarrheal in consistency and streaked with blood. The 
birds were depressed and not very active, with decreased appetite. No. 

- 14 was most affected, and at the time of autopsy was humped up in 
appearance, with ruffled feathers and drooping wings. In all four birds 
the combs were pale. 


Dose of 2,000 eggs——The three birds given 2,000 eggs and examined 
within three days of infestation (Nos. 2, 3, and 4) were not affected 
to any noticeable degree. When the period of infestation was extended 
to six and ten days, especially with the longer period, however, the 
infested birds showed diarrhcea, decreased activity, and an impaired 
appetite. 


Doses of 10,000 to 15,000 Eggs——Three chickens forty-three days 
old were given a single dose of 10,000, 10,000, and 15,000 eges, respec- 
tively. As early as three days after infestation these birds were con- 
siderably depressed, humped-up, with ruffled feathers, drooping wings, 
pale combs and legs, inactive, and with a conspicuously impaired appe- 
tite and abnormal thirst. The next few days were marked by a rapidly 
increasing weakness and diarrhcea, the birds remaining squatting or 
lying, and showing a disinclination to move when disturbed. By about 
the eleventh day all birds had become extremely emaciated, and were 
voiding blood-streaked feces. Birds Nos. 11 and 13, fed 10,000 and 
15,000 eggs, respectively, died on the twelfth and thirteenth day, put 
No. 15, given. 10,000 eggs, was still alive on the sixteenth day when 
it was autopsied. 

(b) Group Studies. 

These experiments were undertaken in order to check up the 
observations regarding pathogenicity made during the life cycle studies, 
and also to ascertain, if possible, the pathogenic effects of the various 
stages in the life cyele by Minas the infestation to extend over a 


z longer period. 


In the first series of experiments three groups of chickens thirty 
days old, each of five birds, were given a single dose of 100, 500, and 
1,000 eggs, respectively. When planning the experiment it was found 
‘that a, suitable uninfested control group could be secured for Group 
III. only (1,000 eggs). It was therefore decided to select all birds of 
even weight for Group I. (100 eggs) and Group II. (500 <ggs), 0 
that each of these two groups, by being equal not only in the initial 
mean weights, but also in the weight of each individual bird, could act 
as controls one to the other. Throughout, all groups were weighe 
weekly, and, as accommodation was not available for individual birds, 
they were housed in the respective groups of five. 


Period o 
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Group I—This group was fed a single dose of 100 eggs at 
Se aaa thirty days old. 

Symptoms as might be associated with the feeding of this number 
of eggs were observed in this group only towards the latter part of the 
sixty-three-day period that the birds were kept under observation. 
Commencing from about the fifth week there was, in general, particu- 
larly in chickens Nos. 38 and 40, a distinct loss of colour in the combs 
and legs and of brightness in the plumage. : 


GRAPH No. 1, 
(A)—ActruaL Mean WEEKLY Bopy WEIcuts. 
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Plate 139. 


(B)—D1rrereNncrs BETWEEN MEAN WEEKLY GAINS IN WEIGHT 
or Groups I. anv II. 
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Plate 140, 
y = 0:6 — 0-16 x. 
y = 0 when x = 3:7, 
b significant. 


(ie.) downward slope. 


Group I1.—Tls group was fed a single dose of 500 eggs at 

4 thirty days old. ee nes 

The effects of this infestation were first observed towards the end 
of the second week. At this time and during the third week the combs 
Were pale, the plumage somewhat dull, and the droppings gave evidence 
or a slight degree of intestinal hemorrhage. ‘Thereafter all birds 
recovered to a great extent, but towards the sixth week Nos. 43 and 45 
’8ain became slightly unthrifty in appearance. _As with Group IL. the 
f infestation was sixty-three days. ; 
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In Table VIII. are set out the weekly weights in ounces of each 


bird in each group, together with their analyses and the number of 


332 


QUEENSLAND AGRICULTURAL JOURNAL. 


h bird on autopsy. 
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A preliminary interpretation of these weights was made by com- 
paring the actual mean weekly body weights of each group (Graph 
No. 1 (A). The plotted points show that during the first few weeks 
after infestation the heavier infestation (500° eggs) was apparently 
responsible for the smaller mean weekly weights of Group II. | The 
differences between the mean weekly weights of the two groups showed 
thereafter a gradual decrease, until at about the end of the sixth week 
the difference approached zero, and thereafter favoured Group II. 


_ An analysis of the mean weekly gains in weight of the two groups 
shows that up till the end of the third week the group given 100 eggs 
gained more than the group given 500 eggs, but thereafter, except for 
the difference at the end of the fifth week, the mean weekly gains were 
greater in the group given the greater number of eggs. 


When the differences between the amounts of mean weekly gain 
in weight of the two groups are plotted (Graph No. 1 ()), the points 
are best fitted by a straight line which crosses the axis and has a down- 
ward trend which is statistically significant. This line crosses the axis 
during the fourth week after infestation. That is, at this point Group IT. 
overtook Group I. in amount of mean weekly gain, and thereafter its 
gains were greater. As Group I. contained more worms than Group II. 
at autopsy (see Table VIII.), it would appear that from this point 
the heavier infestation of Group I. was responsible for influencing this 
group’s weekly gains to this extent. It is interesting to note that at 
the point where Group IT. overtook Group I. in amount of weekly gain, 
that is, during the fourth week after infestation, the worms -were 
approaching maturity. 


It may therefore be considered that for the first four weeks after 
infestation a single dose. of 500 eggs is more pathogenic than a single 
dose of 100 eggs. Thereafter the effects are correlated with the number 
of well-grown worms surviving, being more conspicuous in the case of 
the heavier infestation. 


GRAPH No. 2. 
(A)—Acruat Mran WeeEkty Bopy Wericurs. 
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(B)—DIFFERENCES BETWEEN MEAN WEEKLY GAINS IN WEIGHT 
or Groups IIT. anp IV. 
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Plate 142. 
,  TRRTR 
Group I11.—This growp was fed a single dose of 1,000 eggs at thirty 
days old. 


At the end of the first week all birds were somewhat depressed, and 
in some of the birds the droppings were diarrheal in consistency. 
From the twelfth to the seventeenth day the droppings were tinged 
with blood and the birds showed loss of appetite and activity, with 
pale combs and dull plumage. Chicken No. 50 was most affected, with 
drooping wings and ruffled feathers. By the end of the fourth week 
all birds had recovered to a great extent, and except for pale combs and 
‘dull plumage showed no other evidence of infestation. 


The weekly weights of this group and of the uninfested control 
group, Group IV., are compared in Table IX., in which is also given 
the number of worms found at autopsy in each bird of Group IIT. 


A ‘consideration of the actual mean weekly body weights of 

Group IIL., and of its control, Group IV. (Graph No. 2 (a)) shows 
that up till the end of the third week the mean weekly weights of the 
uninfested group gradually drew away from those of the infested group. 
After the third week, however, the graph indicates that the infested 
birds recovered to some extent, so that thereafter the plotted points. 
for the two groups follow a somewhat parallel course, the mean weekly ~ 
Weights of the control group being always the greater. 


An analysis of the differences between the mean gains in weight 
Per week of each group shows that up till the end of the third week 
gains were greater in the controls. Then followed a short period 
of two weeks in which the infested birds gained in weight to the greater 
extent, The fact that the amount of gain during the sixth week again 
avoured the controls may possibly be due to the number of well-grown 
Worms in the infested group adversely influencing its gain. 


When these differences in amount of mean weekly gain of the two 
groups were plotted no mathematical curve could be fitted to the data 
Supplied, as no definite turning point or point of zero difference could 
be determined (Graph No. 2 (B)). The fact that one difference is 
Statistically significant, namely, 1-40 oz. at the third weighing, shows, 

: however, that the fall of the graph to below zero has a definite downward 
Tend, 
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The interpretation given this analysis indicates that the birds im 
Group III. were affected during the first three weeks. Thereafter fol- 
lowed a period of recovery, but the upward trend of the graph during 
the sixth week shows that Group III. were once more affected, probably 
on this occasion by the infestation of well-grown worms. 


GRAPH No. 3. 
(A)—ActTuaL MEAN WEEKLY Bopby WEIGHTS. 
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Group V.~-This group was fed a single dose of 1,000 eggs at forty-five 
Rye nat days old. 


“The final experiment in this series was to determine the effect of 
a single dose of 1,000 eggs upon chickens forty-five days old. erent 


The symptoms exhibited by this group and their sequence did not 
differ to any marked extent from those exhibited by Group III., though 
in general they were not so marked, The weekly weights of Group V. 
and those of its control group, Group VI., together with the number 
of worms present at autopsy in Group V. are given in Table X. 


The mean weekly body weights of the infested and control groups 
are compared in Graph No. 3 (A). It will be noticed that although the 
mean initial weight of Group V. was thé greater, the effect of the infesta- 
tion was such that the mean body weight of the control group became 
the heavier during the second week, the plotted points for the two 
groups after the third week following a somewhat parallel course. 


An analysis of the mean weekly gains in weight of each group shows 

- that the control birds gained in Weight to the greater extent during 
the first four weeks, the difference in gain during the second week being 
significant. During the fifth week, however, the gain in weight favoured 
the infested group. When these differences in gains were plotted a 

~ mathematical curve was found to fit the data supplied (Graph No. 3 (8)). 
This fitted curve shows that the weekly gains by the controls drew 
significantly away from those of the infested birds until the third 
week, after which the differences decreased significantly to zero during 
the fifth week, that is, at this point the curve crossed the axis. f 


Thus, it appears that during the first three weeks after infestation 
Group V. was significantly affected by the dosage of eggs employed. 
The downward trend of the curve from about this point indicates that 

the infested birds were recovering, until at the fifth weighing their 
c amount of weekly gain exceeded that of the controls. 


Discussion, 


The data secured from the above experiments in which a single 
dose of varying numbers of eggs of A. galli was fed to young birds is 
considered to yield the following information regarding the pathogenicity 
of this roundworm. 


1. Symptoms of infestation may be displayed by young birds 
following the administration of a single dose of eggs varying from 100 
to 15,000 in number. With a dosage of 15,000 eggs young birds may 
_be markedly affected within three days after infestation, whereas a single 
dose of 100 eggs may not produce any pathogenic effects until the worms 
have been present for about five weeks or more. In all cases examined 
the infestation affected normal growth. 


_ 2. From a study of the effects of a single dose infestation upon 
body weight, as interpreted by an analysis of the amounts of mean 
weekly gain in weight of infested and control birds, and correlated with 
the manifestations of clinical symptoms of infestation, the effects of 
an infestation may, it is considered, be divided into three distinct 
stages :— ; 
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(a) During the first three weeks after infestation the’ pathogenic 
effects may be very marked. These effects may be in evidence during 
the first week, but become more pronounced during the second and 


_ third weeks, During this three-weekly period there may be a significant 


difference between the amount of gain by infested and control birds. 
A consideration of the life history shows that the pathogenicity of A. 
galli during the first, week after infestation must be due solely to the 
presence of the larve, and that the more marked effects during the 
second and third weeks are associated with the period when the larvae 
attack the intestinal tissues (tenth to nineteenth day). 


(b) Following the return of the larve to the lumen of the intestine, 
and providing the infestation is not too severe, there is a short period 
of recovery when infested birds may gain in weight to a greater extent 
than uninfested controls. 


(c) Finally, there is a period which in young birds may commence . 


-. as early as the fourth week, when the surviving larve, by this time 


mature, or almost so, and if sufficiently numerous, may be responsible 
for a further adverse effect upon body weight, infested birds during 
this period again failing to equal the gains in weight by the controls. 


“Throughout this investigation an attempt was made to ascertain 
the number of adult worms which could be tolerated by young and 
grown birds. In so far as the above experiments are concerned it is 
unfortunate that the periods of infestation were not of sufficient dura- 
tion to yield any accurate information on this point. Such information 
would have been extremely valuable in so far as it would have been 
secured under controlled conditions. An attempt to secure some informa-: 
tion by considering a regression of the gains in weight by:the individual 
birds frem the fourth week, that is, from about the period when the 
worms were approaching maturity, to the end of the respective trials, 
on the number of worms present, indicated that in young birds two 
to three months old twenty-five or more worms may affect growth. From 
the graphs secured it also appeared that in some cases smaller numbers 


- of worms than this may possibly stimulate growth. 


An interpretation of the results given by an examination of some 
hundreds of young and old naturally infested birds was even more 
difficult, as in these naturally infested cases it was practically impossible 
to eliminate other factors which may have contributed to the abnormal 
appearance of the birds under consideration. Two-months-old birds 
have been seen with worm burdens of twenty to thirty worms without 
any marked effects of the infestation, and, on the other hand, this 
number of worms appeared responsible for emaciation and anemia in 


~ birds as old as six months. It may be said, however, that in young birds 
_ two to four months old about twenty to thirty worms, and at six months 
of age thirty to forty worms, respectively, may be harmful. 


In laying hens on an adequate diet fifty or more worms may be 


. harmful. The number of worms adult birds can tolerate without mani- 


festing any conspicuous evidence of infestation is, however, in some 
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cases, astounding. Worm burdens of up to 150 large and many small 
worms have been observed in individual birds without the body weight 
or the appearance of the bird being affected to any marked degree. 


Further discussion on the effect of A. galli on adult birds will be 
found in the section, ‘‘Control of Ascaridia gallz.’’ 


(ii.) OBSERVATIONS FROM EXPERIMENTS IN WHICH ContTINUOUS DoskEs 
or Eaas WERE EMPLOYED. 

This series of experiments was undertaken in order to determine 
the effects of infestation under conditions’ involving the continuous 
administration of eggs, thereby approaching the conditions of hyper- 
infestation existent in the field. \ 


Three groups, each of five birds, were employed, and each group 
was given a number of eggs per day, commencing at the ages of thirty 
days, fifty-eight days, and seventy-nine days, respectively. Hach of 
these three groups was controlled by an uninfested group of five birds 
of similar age. : 

As in the experiments in which a single dose ‘of eggs was adminis- 
tered, the weights of all birds were taken weekly, and in the following 
tables are expressed in ounces. 


GRAPH No. 4. 
(A)—AcruaL MzaN WEEKLY Bopy WEIGHTS. 
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‘(B)—DIFFERENCES BETWEEN MEAN WEEKLY GAINS IN WEIGHT _ 


or Groups VII. anp VIII. 
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“Group VII.—This group was given 100 eggs per day from the 
age of thirty days, the dose being increased to 300 eggs per 
day from the age of eighty-jwe days. : is 


Sixteen days after the administration of the first dose of eggs the 
droppings were diarrheal in consisteney, and showed evidence of 
intestinal hemorrhage.- By the twenty-second day all birds were 
depressed to varying degrees, and the droppings were conspicuously 
streaked with blood. Chickens Nos. 67 and 69 were least affected, and 
from this point recovered fairly rapidly, to remain bright and normal 
for the remaining period of the trial. In the case of the other three birds 
the presence of blood in the feces continued intermittently for another 
three weeks. By the end of the first month these three birds were 
unthrifty in appearance, No. 68 being most affected. At the end of six 
weeks Nos. 66 and 70 appeared to have recovered to a great extent, but 
were small and stunted in appearance. No. 68, however, continued to 
be markedly affected, and towards the end of the seventh week com- 
menced to show evidence of advanced weakness. After the increase in 
the number of eggs to 300 per day on the fifty-fifth day, Nos. 66 and 
70 were again noticeably affected, whilst No. 68 ultimately became so 
weak it could no longer stand, but remained lying on its side. This 
experiment was terminated at the end of the tenth week. 

: The weekly weights of these birds and those of the controls 
(Group VIII.) are compared in Table XT. 


i The actual mean weekly body weights of the infested birds, 
Group VII., and the controls, Group VIII. are compared in Graph 
No. 4 (a). This graph shows that from the commencement of the trial 
the mean weekly weights of the control group became increasingly 
greater throughout the course of the trial than those of the uninfested 
group, so that the plotted points representing the respective weights 
follow a divergent course. It will be observed that the increase in 
dosage to 300 eggs per day on the fifty-fifth day was responsible for 

_ amore disproportionate difference in the mean weekly weights of the 


two groups at the ninth and tenth week than was present at any previous 
weighing. 
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An analysis of. the, differences between the mean weekly gains in 
aici of the two groups shows that throughout the whole period of 
the experiment the gain..was always greater in the.contrel group, a 
significant difference occurring: at. the. fourth weighing. Following the 
increase in the number of eggs per day to 300, the differences in gain 
during the ninth and tenth weeks were sufficiently great to be regarded 
as approaching significance. Over the whole period of the experiment 
the infested birds gained an average of 26-90 + 4.02 oz., and- the 
controls an average of 37.50-+ 1.87 oz., the difference, namely 10, 60 0Z., 
approaching significance. 

No mathematical curve could be found which fitted the points repre- 


senting the differences in amount of mean weekly gain between the 


two groups (Graph No. 4 (B)). Up to the time of the increase in dose 
there is a general upward and downward trend, indicating possibly that 
the infested birds were at first affected and then recovered to some 
extent. After the seventh week the curve again rises, showing that the 
birds were again affected, this time, possibly, by the increase in the daily 


“dose on the fifty-fifth day. The general trend of the curve, however, 


cannot be accurately analysed, as no negative differences were recorded. 


GRAPH No. 5. 
(A)—ActuaL MEAN WEEKLY Bopy Weiauts. 
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(B)—DrrFerENCES BETWEEN MEAN WEEKLY GAINS IN WEIGHT 
or Groups IX. anp X. 
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y = —0-66 + 1:09 X —0-12 x?. 

Turning-point when x = 4:2. 

y = 0 when x = 8:3. 

b approaching significance (i.e) upward trend. 
¢ significant (i.e.) downward trend. 


NoweeTs Groups IX.-X. the weighing just after the increase in dose share no 
great disturbance from the previous trend and was included in the fitted curve. 


Group IX.—Tlus group was given 300 eggs per day from the age 
of fifty-eight days, the dose being increased to 1,000 eggs per 
day from the age of 118 days. 


By the fifteenth day after this trial was commenced the droppings 
were diarrheal and blood-tinged. By the end of the fourth week the 
group in general had an unthrifty appearance, with dirty bedraggled 
feathers and pale combs and shanks. From about this point all except 
No. 72 commenced to recover, the plumage became brighter, and colour 
began to return to the combs. Following the increase in dose to 1,000 
eges on the sixtieth day these four birds again showed evidence of infesta- 
tion, denoted chiefly by diarrhoea, occasionally blood-tinged, and by 
loss of colour in the combs, and by the dullness of the plumage. No. 72, 
on the other hand, became progressively weaker, and for five days 
during the eighth week remained squatting in one corner of the com- 
partment, showing every appearance of advanced leg weakness. During 
the subsequent three weeks this bird showed a gradual recovery, but 
remained very unthrifty in appearance. 


The weekly weights of this group are compared with those of the 
controls, Group X., in Table XII. 


There is little to comment on in the comparison of the sea mean 
weekly body weights of the infested and control groups. The oes 
4 Graph No. 5 (A)) are divergent, showing that as the period of infesta- 
tion is lengthened the differences between the actual mean weekly body 
weights of the two groups become increasingly greater in favour of the 
controls. 
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’'The differences in amount of mean weekly gain also increased in 
_ favour of the controls to a significant difference of 2-20 oz. at the end of 
the fifth week. Thereafter, up to the increase in dosage on the sixtieth 
day, these differences show a gradual decrease until, during the ninth 
week, the gain by the infested birds is greater than that by the controls. 
Following the increase in dosage, the effect on Group IX. was apparently 
such that during the eleventh week the mean gain in weight by this 
group was significantly less (by 4:50 oz.) than that of the controls. 
Up to the time of the increase in dosage, the total mean gain by the 
controls was 8-90 oz. greater than that of the infested birds, which 
difference is approaching significance; the total subsequent mean gain 
was 5.00 oz. greater, and the total mean gain over the whole cee 
13-90 oz. greater, both these differences being significant. $ 


GRAPH No. 6. : 
(A)—Acruat MEAN WEEKLY Bopy Wetcuts. 


GO; ; / 
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oi GROUP X/. 500 L998 per Lay at 79 Lays Increased to 
1000 £99s per Day at 11? Days 
GROUP X/l. Uninfested Contrro/s rie oe 


Sm 2 3 Seema SNE Gan] ae SETI (O 
WEEKS ‘ 
Plate 149. 
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(B)—DIFFERENCES BETWEEN MEAN WEEKLY GAINS IN WEIGHT 
or Groups XI. anp XII. 
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Plate 150. 


y = —1:34 + 3-77 X —0:73 Kee 
Turning-point when x = 2°6. 
y = 0 whenx = 47. 
b and ¢ significant (i.e.) upward and downward trends. 
Norse.—In Groups XI.-X4I. a change in the trend occurred immediately after the 
mcrae in dose, and the first weighing after the change could not be fitted to 
the curve. i 


When these differences in amount of mean weekly gain between the 
two groups are plotted (Graph No. 5 (B)), a curve fits the points satis- 
tactorily up to the time of the increase in dose. The turning point 
is during the fifth week, and the curve cuts the axis during the ninth 
week, indicating that during the fifth week the infested birds commenced 
to recover and continued to recover to such an extent that by the end 
of the ninth week the difference in amount of gain between the two 
groups had become zero. After the increase in dose the curve rises 
steeply, but although sufficient data is not available for an accurate 
analysis of this trend, it possibly indicates that the infested birds became 
rapidly reaffected by the increase in the dosage on the sixtieth day. 


Group XI.—This group was given 500 eggs per day from the agé@ 
of seventy-nine days, the dose being increased to 1,000 eggs 
per day after a period of forty days. f e) 
Twelve days after infestation the birds were somewhat depressed, 
the combs were pale and the plumage dull, and the droppings were 
diarrheal. During the next eight days the droppings showed evidence 
of intestinal hemorrhage, and the birds had assumed a very marked 
unthrifty appearance. From this point, four of the birds commence 
to recover, but were again affected with diarrhea during the sevent 
week, following the increase in dosage. At the time of autopsy at the 
end of the eighth week these four birds were bright and active an 
passing normal-formed droppings. Chicken No. 80, however, failed t? 
show any evidence of a recovery at any time, and by the end of the 
fourth week was so weak it could no longer stand or even squat, remaiD- 
ing lying on its side. This bird was autopsied on the point of ‘death 
on the twenty-ninth day. 
In the following table (Table XIMH.), in which the weekly weights 
of this infested group and of its control are compared, chicken No. 80; 
which was removed from the infested group on the twenty-ninth day; 
is omitted. z 
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The actual mean weekly body weights of the infected and control 
groups are compared in Graph No. 6 (A). This graph shows that the 
actual mean weekly weights of Group XI. were markedly affected by 
the infestation. The plotted points are strongly divergent for the 
first four weeks, but during the next two weeks become slightly con- 
vergent. The effect of the increase in dosage to 1,000 eggs on the 


fortieth day is readily seen by the appearance of the graph during the 


seventh week. 


A consideration of the differences in the amounts of the mean weekly 
gains in weight of the two groups shows increasing and significant 


differences in favour of the controls during the first three weeks, During © 


the fifth and sixth weeks, however, the mean gain in weight by the 
controls is overtaken by that of the infested birds. ‘The increase in 
dosage on the fortieth day, then, apparently affected Group XI. to 
such an extent that during the seventh and eighth weeks the controls 
gained in weight to the greater amount, the difference at the end of the 
Seventh week being significant. An analysis of the amounts of the 
total mean gain of each group up to the time of the dose increase on 
the fortieth day, subsequent to the dose increase, and over the whole 


Period of the trial, respectively, shows that aver these respective periods 
the controls had gained 9.0 0z., 3-6 oz., and 12-5 oz. more than the 


infested birds, all of which differences are significant. 


When these differences in amounts of mean weekly gains are 
Plotted, a curve can be satisfactorily fitted up to the last weighing 
before the dose increase (Graph No. 6 (B)). The turning point occurs 


during the third week, indicating that during this week the infested birds- 
began to recover, so that towards the end of the fifth week, when the 


Curve cuts the axis, the differences in amount of mean weekly gain 

etween the two groups becomes zero. Subsequent to the increase in 
dose during the sixth week, the rapid rise and fall of the curve possibly 
Mdicates that the increase in dose was responsible for the birds becoming 
Tapidly affected again and just as rapidly recovering, but not sufficient 
Points were available for an accurate analysis of this trend. 


, Discussion, 

The interpretation given to the results obtained from exposing 
these three groups of birds to a continuous infestation shows that whilst 
€ infestation employed affected body weight and induced conspicuous 
Symptoms of ascaridiasis in all three groups, it was also responsible 
or the development of a resistance which enabled the groups to recover 
0 Varying extents. It is felt that had the number of eggs given per 
ay been considerably reduced, the development’ of this resistance would 
ve been sufficiently delayed to give more accurate information regard- 
me the behaviour of birds under natural conditions of hyper-infestation. 
the Symptoms manifested did not differ in any way from those observed 
IM birds subjected to a single infestation, except they were generally 

Not so acute, 


TH, Clinical Symptoms and Lesions Associated with Infestation. 


A From the above studies on the pathogenicity of infestation with 
: galli, assisted by observations on naturally infested birds, the clinical 


mMptoms and lesions associated with infestation may be summarised 


as follows _— 
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Clinical Symptoms. 

In young birds marked symptoms of infestation may be visible 
within the first week after coming into contact with infested soil. There 
is firstly an impaired appetite, and. the birds show decreased activity 
and an abnormal thirst. Diarrhoea, paleness in the comb, loss of colour 
in the legs and of brightness in the plumage are evident. The feathers 
become: ruffled, the wings droop, and the bird assumes a hunched-up, 
drowsy appearance (Plate 151.) As a consequence, growth is arrested. 


Plate 151. 


: Young Bird, experimentally Infested with Ascaridia galli; Six days after 
Infestation. 


: 


During subsequent periods, the droppings continue to be diarrheal in 
consistency, and may show evidence of intestinal hemorrhage. In those 
birds that recover some may show a voracious appetite and a rapid 
growth; others, however, may fail to grow to a normal extent, and 
remain stunted. If, however, the infestation is too severe to permit 
a recovery, the birds become progressively anemic and emaciated. There 
is a gradual loss of strength, which may be eventually manifested by 2 
conspicuous leg weakness, such birds walking with a staggering gait 
when disturbed, and eventually remaining prostrated till death 
intervenes, which may occur as early as during the second week after 
infestation. 


In older birds a heavy infestation may be denoted by paleness of 
the comb and shanks, dull plumage, increased food consumption, an 
a decrease in egg production. Eventually, the birds become markedly 
anemic and emaciated, and in some cases the weakness accompanying 
the disease may manifest itself as a form of ‘‘leg paralysis.’’* Unless 


' * Nore.—On occasions spontaneous symptoms of ‘‘leg paralysis’? may occut 
without warning, accompanied by severe enteritis. 
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other disease conditions intervene, however, death from ascaridiasis 
is much less frequent in old birds than in young birds. 


Lesions, 


Experimental infestations have shown that the macroscopic lesions 
associated with infestation are most prominent in the small intestine, 
liver, and kidneys. 

Small Intestine —The lesions visible in the small intestine in the 
early stages of infestation include minute hemorrhages, larger and 
more deeply situated hemorrhages, areas of congestion, distinct loss 
of muscle tone, and, in cases of long standing, marked thickening of 
the wall.- The hemorrhages and areas of congestion are situated in 
that portion of the intestine favoured as a habitat by the larve. The 
larger hemorrhagic spots referred to are considered to be caused by 
the more deeply penetrating larve, and are most conspicuous when 
the intestine is viewed from the peritoneal surface. They are not very 
numerous, however, and in time gradually assume a whitish appearance, 
to eventually disappear entirely. In the latter stages they are some- 
What similar to the nodules described by Itagaki,*” °° but have an entirely 
different distribution in the small intestine, and are in no way concerned 
With the development. of the larve, as recorded by him. 


_ In acute cases loss of muscle tone in the intestine and stomachs 
18 very pronounced, and is usually accompanied by an enlarged, flabby 
heart, with fluid present in the pericardial sac and peritoneal cavity. 


A heavy infestation with well-grown worms may cause a severe 


enteritis, sometimes restricted to that portion of the small intestine 
Infested, with which loss of muscle tone and thickening of the wall may 
he associated. ws ; 

Histological examination indicates patches of inflammatory 
reaction in the mucous membrane, with some degree of superficial 
rosion. In these inflammatory areas there is an accumulation of his- 
tlocytes and some polymorph neutrophiles, with fibroblastic prolifera- 
tion and distention of the interstices of the connective tissue with 
Moderate amounts of inflammatory exudate. The blood vessels in such 
areas are congested. The areas of infiltration are most marked towards 
the surface of the mucous membrane, but occasionally occur deep down 
Near the basis of the glands. Others, again, spread: diffusely from base 
to tip. Catarrhal changes are visible at the tips of the villi. 


Sections of worms are seen lying free in the lumen of the gut, 
an some are also present in the glandular crypts, in the muscle layers, 
and in the mesenteric folds. . 

Liver.—The liver may be paler or darker than normal, and in 
Severe cases may be noticeably enlarged. Small subcapsular hemorr- 

@ges and whitish spots may be present. naare 
F Microscopie examination shows the presence of a moderate to marked: 
i gestion, fatty infiltration, with areas of histiocytic infiltration, mostly 
1 the vicinty of the small vessels, though occasionally subcapsular. 


& Kidneys——These may be paler: than normal, and enlarged with 
“stended ureters. i : 


Histologically, the tubular-epithelium shows cloudy swelling, and 


° 


som 


© of the convoluted tubules patchy, fatty degeneration. There is 


| 
| 
' 
) 
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endothelial proliferation in some of the glomerular tufts, and the cortex 
shows small areas of round cell infiltration, with tubular atrophy ‘and 
degeneration. Moderate to diffuse congestion is present, and hemorr- 
hages of considerable size are seen between the cortical tubules. 


Discussion. repute 

A consideration of the life history of A. galli shows that the larva 
attack the intestine wall during the tenth to nineteenth day... The 
mechanical effects of this attack are shown microscopically by the. degree 


eS 


of superficial erosion of the mucous membrane, the epithelium lining the — 


crypts becoming entirely destroyed and permitting hemorrhages into 
the lumen of the gut. 


An interpretation of the histo-pathological picture presented by 
the liver and kidneys indicates the distribution of some blood-borne 
pathogenic agents to these organs, in which they have become localised, 
and have given rise to local aggregations of histiocytes with some 
general congestion and, in some places, small hemorrhages also. Such 
a condition is no doubt the result of a toxemia caused by the absorption 
of the waste products of the worms and their distribution throughout 
the body by the blood stream. 


[TO BE CONTINUED. | 


— 


THE SELECTION AND MATING OF POULTRY BREEDING STOCK. 


ALTHOUGH many poultrymen have already mated their birds for this season’s 
operations they are urged to study these notes carefully, then check over their 
work, making sure that it has been well done. This suggestion is put forward, 


for breeding has a most important influence-on the success or otherwise of the 


pullet harvest. i 


“Before selecting breeding stock a thorough knowledge of the particular 
_ breed is essential. Therefore, if not conversant with it, obtain a copy of breed 


_ standards, illustrated, which is free on application tothe Department of Agriculture — 


and Stock: ~ : 


Having in mind the type in accordance with the standard, select the birds 
to be used as breeders from among those which are typical. By keeping closely 
to the standard a more uniform flock will result. This first selection must be 
made while the bird is on the ground, at the same time taking notice of its 


action and movements, and bearing in mind that the active and alert bird is 


not only a good layer but is also an excellent breeder. Invariably it will be 
found that the dull, lazy bird, or one which spends much time resting on the 
perches or remaining stationary is a poor breeder’as well as-a poor layer. The 
good breeder-layer usually is first off the perch in the morning, last on the perch 
at night, with a full crop... The good male has similar habits, and besides being 


somewhat pugnacious he is very attentive to his hens. 


Constitutional vigour and stamina are most important characteristics to aim ab : 


in breeding, birds strong in these features being essential to produce fowls that 


will live and Jay. On the other hand, any weakness in the parents will produce y 


weak birds, resulting in a very heavy mortality, also a rapid degeneration of 
size of birds and average egg production, These features are indicated by general 


habits, as already explained. - 


. 
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Size of Body, Shanks, and Head.—The body of a strong bird is long, wide, and 
deep, these measurements being proportionate with each other; full fronted, full 
abdomen, with fairly close-fitting plumage. 'The most common faults in weak birds 
are narrow and shallow bodies, cut-away chest or tucked-up abdomen, and loose 
plumage. The strong bird always has strong shanks without coarseness, and 
the legs well apart. The weak bird has spindle shanks, possibly loose-jointed or 
stilty, 


The head is also an excellent. guide in the selection of breeders. It indicates 
the nervous temperament, health, and also stamina and constitutional vigour. 
The head should indicate strength, be of medium. size, proportionate in length, 
‘depth, and thickness. Principal faults: Very large and coarse, long and shallow, 
small and narrow. The eye should be bright, full, prominent, and expressive; 
avoid making use of birds with beetle brows, almond-shaped or sunken eyes, or 
greenish-coloured eyes in a bird that should have red eyes, or red eyes in a 
bird that should have dark eyes. The face of a good bird is full and free from 
wrinkles, bright, red, and usually free from feathering. The poor bird is indicated 
' Invariably by reverse charactcristies. The beak of a good bird is of medium 
length, strong and nicely curved, whilst a short, thick or long, straight beak 
indicates weakness. : 


The number of hens to mate with a male depends on the breed, age, and 
Vigour of that bird. Light breeds, such as White Leghorns—a vigorous cockerel 
Could have twenty hens, cock ten to twelve, dubbed. cock fourteen to sixteen. 
‘ eayy, utility breeds, as Australorps—cockerel fourteen to sixteen, cock eight 
0 ten. 


THE NECESSITY FOR CULLING. 


Poultry breeders generally appreciate the necessity of giving careful considera- 
tion to the selection of the stock that are to be used for breeding purposes in 
order to ensure, as far as possible, the production of birds that will inherit the 
ability to lay. The same consideration, generally speaking, is not given to the 
laying ability of the flock as a whole. It does not necessarily follow that even 
the best of our stock will transmit laying characteristics sufficiently desirable to 
Justify the retention of all their progeny. 


: Again, the laying ability of any individual can be marred by incorrect manage- 
nent, disease, and parasitical infestation during its growing period. Thesé several 
“actors necessitate the culling of individuals. 


Swty : To 
Culling is not a practice that can be regulated to one period of the year. | 
obtain tHe beet eecitd it is necessary for it to be continuous. It must be applied 
equally to young and old, commencing from the time the chicken is hatched. 


Culling is more essential just now than at almost any peridd in the history of the 
Poultry industry in this State, owing to the reduced profit per unit that naturally 
ollows a fallin egg values and an inerease in fodder prices. This condition 
arises yearly, it is admitted, but the great increase in fodder values during the 
ast few months calls for particular attention. ~ 


* 


On many farms will be found 5 per cent. of culls, and on others again a 
Percentage far in excess of this. Flocks of a thousand birds carrying only 5 per 
ent. of culls cost their owner an additional 30s. per month. This may not be 
Uch to many individuals, but if those engaged in the industry as a whole were 
16 keep their flocks well culled, it would reduce the demand upon the fodder avail- 
Able, With the consequent reduction in costs. 


The regular and frequent culling of individual flocks would also give a better 
*bread of the birds that are to be disposed of for table purposes. It would prevent 
- oe Some extent the glutting of the market during the early months of the year, 

nd by doing so increase the value by some pence of a great proportion of the 
tds that are sold for table purposes. 


obi Poultry raisers as a whole should’make a careful study of feeding in order to 
aaa the best possible production from their flocks. The same careful study is 
ied ae in relation to the birds they feed. 

14) 
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Principles of Botany for Queensland Farmers. 


C. T. WHITE, Government Botanist. 
[Continued from p, 228, August, 1936.] 


CHAPTER V. 


The Inflorescence or Flowering Shoot. 


THE previous chapters have dealt mainly with vegetative shoots. More 
particular attention is now devoted to the flowering ones. Flower 
buds originate in the same way as leaf buds, and like them are terminal 

or axillary. 
In some trees, as in the Moreton Bay Chestnut or Black Bean 


Plate 152. 
Rietene PosrvrioNS FOR THE INFLORESCENCE. 

1k, On the old wood (Black Bean—Castanospermum). 
2, Terminal (Crow’s Ash—Flindersia). 
3. Terminal and axillary (Yellow Stringybark—Lucalyptus Cd hse 8) 
4, Leaf-opposed (Pepper Vine—Piper novehollandic). 
5, Axillary (Red Ash—Alphitonia excelsa). 
6, Supra-axillary (Glochidion Ferdinandi, var. supra-axillaris). 4 
(Inflorescences such as Nos, 1 and 6 which‘ are not terminal nor borne in a leaf ; 

axil are commonly described as lateral.) 

[Photo.: Department of Agriculture and Stock, Brisbane, free 
“<‘Blementary Text-book of Australian Forest Botany.” 
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(Castanospermum australe) (Plate 152, fig. 1), the flowering shoots spring 
from the older branches from which the leaves have fallen, or they may 
be developed, not only on the older branches, but on the trunk, as in. the 
Cluster Fig (Ficus glomerata), Wild Apple (Hugenia cormiflora), &e. 


Plate 153. 
hes Wild Apple Tree (Eugenia cormiflora) in the jungle,. Malanda, North 


EEE [Photo.: Queensland Government Tourist Bureau. 
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(Plate 153) ; when developed opposite to a leaf, as in different species of 
Piper, they are said to be leaf-opposed (Plate 152, fig. 4); when 
developed in a leaf axil they are said to be axillary (Plate 152, fig. 5). 


The flowering shoot often branches and rebranches, and produces 
not only one, or several, but sometimes thousands of flowers. The collec- 
tion of flowers thus formed—whether only one, several, or numerous—is 
termed the inflorescence. 

In its simplest form the inflorescence is composed of only one flower, 
in which ease the flowers are described as solitary. They may be terminal, 


Plate 154. 
[Photo.: Department of Agriculture and Stock, Brisbane, from 
“Elementary Text-book of Australian Forest Botany.’’ 
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as in the native Crinum uniflorwm, Hibbertia spp. (Guinea Flowers), 
&e., or they may be axillary, as in different species of Geebung 
(Persoouia) and Wild May (Leptospermum). 


_ Generally speaking, however, it develops a branch system, and may 
be described as many- or few-flowered, and much- or little-branched, 
according to the development reached. 


The stalk on which is borne a solitary flower, or the primary stalk 
of a compound inflorescence, is termed the peduncle, while the secondary 
branches or stalks are termed pedicels, and the central or main axis from 
which the lateral branches spring is the rhachis. When borne on a 
Pedunele the inflorescence is said to be pedunculate, and when borne on 
pedicels the flowers are said to be pedicellate, or they may be without a 
stalk and seated directly on the rhachis or member from which they 
spring, as in the Tea Tree (Melaleuca) or Bottlebrush (Callistemon), 
when they are termed sessile. 


_  Bracts and Bracteoles (Plate 154).—In most branched inflorescences 
It will be observed that the branches spring from the axils of variously 
modified leaves, usually smaller than foliage leaves, but sometimes green 
and fairly large, when they perform the same duties as foliage leaves. At 
Other times they may be large and coloured, as in the Poinsettia 
(Euphorbia pulcherrima) (Plate 154, fig. D), where they are a bright 
red, the Flannel Flower (Actinotus) (Plate 155, fig. 1), where they are 
white or cream-coloured, or Bougainvillea (Plate 155, fig. C), where they 
“are purple or red. 


These modified leaves subtending branches of the inflorescence are’ 
termed bracts, and those borne on the ultimate branches or under the 
Individual flowers are bracteoles. Sometimes they fall away before or 
Soon after the full development of the flower. In Casuarina (She-oaks) 
they are persistent, and with the development of the fruit become hard 
and woody, and welded together with the rhachis forming the ‘‘cone”’ 
borne by these trees. 


DESCRIPTION OF PLATE 154. 


Bracts AND BRACTEOLES. 
A, Walking-stick or Midgen Palm (Bacularia). 
1. Young flower spike enclosed in the spathe. 
2: The same further advanced; s, spathe. 
B. Banksia Robur. 6 
1. Inflorescence. ; j 
2. A pair of flowers (the flowers are arranged in pairs packed closely.on the 
rhachis); b, bracts at the base of the: inflorescence; 0’, secondary bract 
subtending each pair of flowers; br, bracteoles subtending each single 
flower. 
ut Bougainvitlea. | 
1. Ordinary foliage leaf; b, bright-coloured red or purple bracts; 7/1 flower 
yea adnate to a bract. 
3 Poinsettia (Huphorbia pulcherrima). 
1. Ordinary green foliage leaf. 
i 2. Flowering branchlet; fl, flowers; b, large red bract. 
—* Richardia ethiopica (Calla or Arum Lily); s, spadix or spike of flowers enclosed 
™m the big white spathe. ; 
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... In other cases the whole inflorescence when young may be enclosed 
in a large bract distinguished by the term spathe; it may be tough and 
strong, as in the Palms (Plate 154, fig. A), or membranous, as in many of 
the Lily and Amaryllis families. It may be white and conspicuous, or 
coloured, as in the Arum or Calla Lilies (Richardia) (Plate 154, fig. E). 


2 
Je 
Plate 155. . 
 SoME INFLORESCENCES SUPERFICIALLY ALIKE BUT or SomEwnar DirrerentT 
te: a - STRUCTURE. | : 


. Umbel of Flannel Flower (Actinouts Helianthi). The flowers (fl): are small 
and crowded together, and surrounded by an involuere of woolly bracts (b)5 
. ped, peduncle; m, a single male flower from an outer row of the umbel; /, female 
flower from the centre of the umbel; p, pedicel; 0, ovary. ! 


. Heads or Capitula of a Western Australian Everlasting (Helipterum Manglesit)s 
The flowers are small and crowded together in a head (¢) surrounded by 


pitts 


te 


several rows of bright-coloured imbricate bracts (b); b’, a single bract from — 


an inner row of the inyolucre; jl, a single flower. 


. Heads or Capitula of the Swan River Daisy (Brachycome iberidifolia), The 
inyolueral bracts (b) are small; the flowers are in a close head or capitulum 


eo 


(c); those of the outermost row (r) have bright-coloured, strap-shaped corollas; — 


those of the inner row are smal} and insignificant; jl, a ray floret or flower 
of the outer row; fl’, a disk floret or flower of the centre. 


{Main figures all reduced to the same seale, analytical details enlarged to 
various extent. Nos. 2 and 3 adapted from Hodker, in the ‘Botanical Magazine,’’], 


In Hibiscus the bracteoles form a whorl immediately below the 
flower, forming what is termed an epicalyx. The calyx and epicalyx 
together form the edible part of the Rosella (Hibiscus Sabdariffa). Some- 
times one or more series of bracts may form a whorl or whorls under a 
head of flowers, as in the Dahlia, Zinnia, Aster, &., or at the bases of 
flowering branches, as in the Carrot, Parsley, &¢.; such a collection of 

bracts is termed an involucre, and the individuals forming it are knowt 
as involucral bracts. In the Noogoora Burr (Xanthium pungens) and 
in Bathurst Burr (Xanthium_ spinoswm) the involucral bracts are 
united into a hard, ovoid involucre covered with ‘hooked spines and 


enclosing the: fruits, In the Everlastings (Helichrysum and Helipterum 
spp.) (Plate 155, fig. 2), in the Flannel Flowers (Actinotus) (Plate.155, 
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fig. 1), and some other plants, the bracts of the involucre are large and 
petal-like and sometimes brilliantly coloured, and give to the inflorescence 
whatever distinctive beauty it possesses. slgtes 


In some plants a gradual change may be traced from the ordinary 
foliage leaves to the bracts; in others there is no such gradation, but. 
the bracts or bracteoles are immediately marked off as very distinct, 
as in Hibiscus, Bougainvillea, &c. 


Main Types of Inflorescence—Inflorescences are classified according — 
to their system of branching; they branch in. various ways and take on 
different forms, but on the whole can be grouped under the two main 

heads of— : 

(a) Racemose (indefinite) —There is a distinct main axis or 
rhachis on which a number of flowers are developed in 
regular succession. * 


Cymose (definite) —The main axis is short and terminates 
in a flower, lateral branches being produced, and the energy 
of growth, instead of being devoted to the main rhachis, is 
transferred to these lateral branches, so that they usually 
grow more vigorously than the primary axis from which they 
arose. 


(b 


Sa 


_ The racemose inflorescence is often called the indefinite. inflorescence, 
because the axis goes on elongating after the first flower has been 
ormed ; it is also known as the centripetal inflorescence, as the flowers 
pen from without inwards; this is more easily observable in a widened 
OwWer-head, such as that of Sunflower, Lantana, or other plant where 
the older flowers are on the outside and the younger in the centre, than 
In narrow inflorescences like those of the Macadamia or Queensland Nut, 
Snakeweed (Stachytarpheta), &c., where the oldest flowers are at the 
bottom and the youngest at the top. 


Tn the cymose inflorescence the main axis is terminated by a flower, — 
and its further elongation is checked, development being by the forma- 
-10n of successive lateral branches, the ends of which are terminated - 
im the same way ; hence inflorescences of the cymose type are often called — 
definite, Naturally, in such a branch system, the oldest flowers are. 
m the centre and the youngest outside, so that the central flowers open 
atst and the others in. succession outwards or centrifugally, and such ~ 
MHorescences are called centrifugal. 


ane L Ypes of Kacemose Inflorescences —1. Spike (Plate 156), when the 
‘ 1N axis is elongated, unbranched, and bears a number of sessile flowers, 
=a in the Black Wattle (Acacia Cunninghamii), Mulga’'and some other 
attles, Red Bottle Brush (Callistemon), Broad-leaved Tea Tree 
( elaleuca), &e. t ; fene Cy a 
a pees Spadix (plural spadices) only differs from the spike in having 
ick and fleshy rhachis; it is generally enclosed in a spathe, as in 
«te Arum Lily (Plate 154, fig. E) and Cunjevoi. | See 
i. The catkin or amentum (plural amenta) (Plate 156, figs. 5 to 10) 
abe Spike of unisexual flowers which usually falls off entire from the 
&e ht after flowering and fruiting, as in the Pines, Willows, She-oaks, 


| and F. Raceme (Plate 159), when the rhachis is elongated, unbranched, 
M Cars a number of stalked flowers, as the Darling Pea i (Swainsona), 
acadamia Nut, : BYTE AEE CRS Arg A 


» 


364 QUEENSLAND -AGRICULTURAL JOURNAL. [1 Sepr., 1936. 


3. Corymb, when the main axis is comparatively short, and the 
lower flowers are borne on successively longer stalks than the upper, 
so that the top of the inflorescence is more or less on a plane, as in 
the Candytuft. This form is not very well marked, for often the 
rhachis elongates in fruit to assume the more ordinary racemose type 
of inflorescence, as is the case in the example quoted. 


Plate 156. 
SPIKES, 

1. Spike of White Beefwood (Orites). 
. Spike of Black Wattle (Acacia Cunninghamit). 
. Flowering and — 
. Fruiting spike of Paper-barked Tea Tree (Melaleuca viridiflora). 
Male and : 
Female amenta of Casuarina suberosa (She Oak). ~ 
Male amenum of the Hoop Pine (Araucaria Cunninghamii). 
. Male amenta of Chir or Long-leaved Pine (Pinus longifolia). 
. Male and 
10. Female amentum of Black Willow (Salia nigra). 

[from ‘‘Elementary Teat-book of Australian Forest Botany.’’ 


4. Umbel (Plate 157, figs. 1-4 and 9-11), when the main axis or 
stalk develops a number of stalked flowers from its apex; the flower- 
stalks which thus radiate out are termed the rays of the umbel; the umbel- 
may be simple, when each ray bears a single flower, as in some Huca-— 
lypts, or compound (Plate 157, fig. 11), when each ray bears a secondary — 
umbel—termed an-umbellule (as in Parsley, Bishop’s Weed, Fennel, 
&e.). Often the rays of an umbel bear at their base a number of 
bracts, forming an inyolucre, and the umbellules in their turn also 

bear a number of bracts forming an involucel. 


OMAA MP wD 
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In the umbel of Actinotus (Flannel Flower) (Plate 155, fig. 1) it 
_is the bracts of the involucre which give to it its peculiar appearance 
“and form the larger part of the ‘‘flower,’’ which in this case is really 


“2 collection of small flowers surrounded by a conspicuous involucre. 


a4 5. Head or capitulum (Plate 157, figs. 5-8) —The main axis or stalk 

of the inflorescence bears a number of sessile flowers at its apex, forming 

-. a compact cluster, as in the Turpentine (Syncarpia), many Hucalypts, 

and Wattles. : 

Often, as in the Dahlia, Thistle, Cape Weed (and other plants 
of the family Composite), the flower-head is subtended by a number 
of bracts forming an involucre. The shortened and modified rhachis 

on which the flowers are borne is flattened out, and may be flat, convex, 
or conical, and is often called the receptacle. Small scale-like bracts 
are often formed, subtending the individual flowers in the head. 


Plate 158. 
Green Cestrum (Cestrum parqut). 


as] S 
6. Panicle (Plate 158), when the main axis gives off a number of 


‘.. branches, each bearing two or more flowers. The term is one in very 


_‘ general use in descriptive botany, being applied to many compound or 
_ much-branched inflorescences. It may be narrow and spike-like, as 
* in some grasses—e.g., Parramatta or Rat’s Tail grass (Sporobolus 


~~ Berteroanus)—or wide and spreading, as in species of Flindersia, &e.; 


“when the flowers are borne more or less on a plane, as in some species 
of Pavetta, Ixora, and Pittosporum, it is said to be corymbose °F 
corymbosely branched. 
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‘© When the flowers in a raceme or branch of a panicle.are all turned 
to:or borne on one side of the rhachis, the raceme or panicle branch «is 
said to be unilateral, while the flowers themselves are said to be secusid; 
as in the Silky Oak (Grevillea robusta) and Black Bean (Castano- 
 spermum) (Plate 159, fie. 4). rap ak 


Plate 159, 
toy ; . RACEMES. 
i Macadamia Nut (Macadamia ternifolia) ; the flowers are arranged in pairs along 
_, the rachis; a pair of flowers is shown at A. : ; 
Bi flowering and Ys Bpsseret 
a = fruiting raceme of the Red Carrabin (Geissois Benthamt); A, single flower. 
™ Black Bean (Castanospermum australe) ; ped, pedicel; +, rachis. ; 


\ 


[From ‘‘Elementary Teat-book of Australian Forest ‘Botany.*” ; 


Central axis is indefinite, but the secondary and ultimate branches are — 
(A ite or cymose. Examples: White Beech (Gmelina), Wild Ginger 
Ipinia cerulea). ; 


inflor, 


Lypes of Cymose Inflorescences.—The principal kinds of eymose 
€scences are :— yee f { 


att Dichotomous Cyme (Plate 160, fie. 1).—Here the main axis ter- 
; weetes Jn a flower, beneath which two lateral branches of equal 
“velopment are formed. These generally grow more vigorously than 


A thyrse is a form of mixed inflorescence in which the main or 
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the main axis, and repeat the same process. Where three lateral 
branches are produced instead of two, the inflorescence is known as a 
trichotomous eyme. (Plate 160, fig. 2). 


Plate 160. 
CyMOSE INFLORESCENCES OF SomME CoMMON AUSTRALIAN TREES. 

1. Dichotomous eyme of Swamp Mahogany (Tristania suaveolens). 

2. Trichotomous cyme of Acronychia levis. 


3, 4, and 5. Serub Stringybark (Rhodamnia trinervia), showing range from a simple 
three-flowered cyme to panicled cyme. ; 


{Note that in these inflorescences the oldest flowers are always in the centre.] 
[From ‘‘Elementary Text-book of Australian Forest Botany.’’ 


Fascicle (Plate 161) is a term commonly applied to flowers or. 
flowering shoots that arise in a cluster, and the true nature, whether 
racemose or cymose, cannot readily be determined. Examples: Pepper 
Bush (Drimys), Black Apple (Sideroxylon australe), Milky Plum 
(Niemeyera prunifera), &e. 

The forms of inflorescence met with in plants are very numerous, 
and are not always easily made out at once. Thus, a panicle may 
simulate a spike, when it is spoken of as a spike-like panicle, or it may 
be raceme-like or umbel-like, according to which form of inflorescence 
it most superficially resembles. 


; CHAPTER VI. 
The Flower. 


The flower may be regarded as a shoot of limited growth, the 
parts of which are specially modified for, the work they have to perform 
—that of reproduction. 
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Parts of a Complete Flower (Plate 162)—A complete flower, if 
examined, is seen to consist of four whorls of members, usually of very 
distinct. appearance the one from the other. Particularising these 
whorls, commencing with the outside one, they are— 


1. Calyx—generally green—may be a cup, or lobed or toothed, or 
divided into a number of distinct parts called sepals. 


. Plate 161. 
Coonpoo (Siderorylon Richardi). 


The HoWers of this tree and others of the same family are borne in fascicles in the 
eaf-axil, , 


2. Corolla—usually white or coloured; like the calyx, it may be 
tubular, lobed, or divided into a number of distinct parts, in this case 
called petals, which usually alternate with the sepals—i.e., the middle 
T Central line of a petal is generally over the interval between two 
‘Pals. The chief function of the calyx and corolla in the bud stage of 


ie flower is to protect the inner parts or reproductive organs of the 
er. ; 


of 3: Andrecium consists of a number of stamens, the male organs 
| the flower; each typically consists of a swollen portion, the anther, . 
°rne on a slender stalk, the filament. The anther is full of a yellow 
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powder, the pollen, consisting of a number of minute pollen-grains, 
the male fertilizing bodies necessary to the production of fertile seed. 
The filaments may be absent, when the anthers are said to be sessile; 
combined in a tube (staminal column), as in the White Cedar (Melia) ; 
united into bundles, as in the Brush Box and Mahogany (T'ristania) ; 
slightly coherent in a ring at the base, as in the Red Bottle-brush 
(Callistemon viminalis) ; or, as is most often the case, may be altogether 
free. . 


i Plate 162. 
Parts or A CoMPLETE FLOwER—Flindersia Oxleyana (YELLOW Woop). 
A. Flower, side view. ; 
'B. Flower laid out to show parts; a, petal, the five petals constitute the corolla; 
b, stamen; ¢c, staminode, the stamens and staminodes constitute the andracium ; 
d, torus, dise, or thalamus (floral receptacle) ; e, gynwceuwm or pistil. 
_C. Calyx (hidden in the other figures by the petals). 


D. Stamen consisting of a slender filament (f) topped by a somewhat heart-shaped 
anther (a). er fee 

E. Pistil (Gynewciwm) consisting of the ovary (0), a very short style (s), and a 
comparatively large terminal stigma (st). 


[All figures enlarged and adapted from illustrations in Maiden’s ‘‘ Forest Flora 
of New South Wales. ] 


4. The Gyneceum or pistil consists of one or more carpels, or 
female organs of the flower. Typically the pistil consists of a swollen 
basal portion, the ovary (which eventually develops into the fruit). 
It contains a number of small, rounded bodies, the ovules (which even- 


tually develop into seeds) ; an elongate, stout, or slender neck, termed 


the style, which terminates in a more or less expanded apex, the stigma. 
Often the style is very short, as in Mlindersia (Teak or Crow’s Ash, 
Yellow Wood, &ec.), or may be quite absent, as in the Mangosteens 
(Garcinia spp.) and species of Capparis (Bumbil Tree or Native Pome- 
-granate, Mulpup, &c.), when the stigmas are said to be sessile. 


- The floral receptacle, on which are inserted the members just 
- described, is known as the torus, and must not be confused with the 
receptacle of the inflorescence (p. 366). The disk or dise is a thickening 
of the receptacle at the base of the pistil, and is usually either cupular 
(i.e., cup-shaped), as in Dysoxylon, or a flat, fleshy dise, as in Flin- 
dersia, Elwocarpus, &¢ j , er 


_-'The disk may be entire, toothed or lobed, or divided into a number 
of parts. When the parts of a disc are distinct they are termed glands; 
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often they secrete a sugary fluid known as nectar, and the glands them- 
Selves are known as nectaries, Nectaries are not confined to the dise,. 
but may be developed on the petals as pits or scales, or be merely a 
secreting surface. " 

Together the calyx and corolla constitute the perianth. In descrip- 
tive works on botany, such as ‘‘Queensland Flora,’’ the term perianth- 
leaves or perianth segments is often used to denote parts of a perianth 
where their true character, whether sepals or petals, is not obvious; 
when sepals are white or coloured and conspicuous they are’said to be 
petaloid—e.g., Christmas Bush (Ceratopetalum) ; similarly, when petals. 
are green and insignificant they are sepaloid. 


The calyx and corolla are spoken of as the non-essential, and the 
Stamens and pistil as the essential parts of the flower. 


t 


OF SY, 


Plate 163. 
2 GAMOPHYLLUS PERIANTHS. 

A. Calyx of Apple Tree (Angophora), toothed; c, calyx tube; t, teeth. 

B Calyx of Crow’s Ash (Fiindersia), lobed; ¢, calyx tube; 1, lobes. 

C. Calyx of Red Carrabin (Geissois) parted; c, the very short, connate base;’ s, 
Segments, 

D. Different stages in a Eucalyptus flower; ¢, calyx tube; the calyx lobes are 
Brecon into a cup or operculum (0), and fall off when the stamens attain 

aturity, : 
- Flower of White Beech (Gmelina) ;E*, an individual flower; E? corolla laid 

Open; a, the very short corolla tube; b, the throat; ¢, corolla lobes or limb. 

P. Flower of Clerodendron floribundum; a, calyx; b, corolla tube; c, corolla lobes 
or limb; d, throat. The smaller figures alongside B and C represent natural 
Size; all the other figures are approximately natural size. ; 

al The Gamopetalous condition (E and F) is a very important one in plant 

assification, as all plants possessing such belong to a class distinguished from 

og with free petals; the gamosepalous condition, on the other hand (A-D), is 

of ommon feature in many plants, and little importance is attached to it in systems 
Plant classification, zie . : 

: [From “Elementary Lext-book of Australian Forest Botany.’* 


t 
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Special Terms Applied to Flowers.——A flower is hermaphrodite 
or bisexual when in possession of both stamens and pistil; unisexual 
when one sex, either andrecium or gyneceum, is absent or imperfect; 

male when the gynxceum or pistil is absent or imperfect; and female 
when the stamens are absent or imperfect. 


‘When an individual plant possesses only flowers of one sex, either 
male or female, the species is said to be dicecious—that is, the male and 
female flowers are always borne on distinct individuals, as in the Date 
Palm, Cycadacew, or ‘‘Zamia Palms,’’ Carob Bean (Ceratonia), &c.; 
when the flowers are unisexual, but both occur on the same individual, 
the plant is said to be monecious, as in most. Pine trees, Kurrajong, 
Flame Tree, &c.; and when both unisexual and hermaphrodite flowers 
are borne on the same individual plant it is said to be polygamous, 
as sometimes happens in the Papaw. 


Cohesion and Adhesion—Owing to the crowding of the different 
‘parts of the flower, the members often cohere at their bases or for some 
distance along the whole length. When describing a flower the perianth 
segments are said to be connate at the base, connate to or beyond the 

.middle, connate for a third of their length, or nearly to the apex, and 
so on. 

When the perianth consists of connate leaves it is said to be gamo- 
sepalous or gamopetalous, as the case may be. 


The union of like parts, such as sepals with sepals, petals with 
petals, &e., is known as cohesion, and the parts so fused are said to be 
connate. 

In gamophyllous perianths (Plate 163) there is a distinct narrow, 
basal portion called the perianth-, calyx-, or corolla-tube, as the case 
may be; the upper, expanded portion is termed the limb. The calyx 
or corolla may be toothed when connate for nearly the whole length 
with small teeth at the apex—e.g., the calyx of the Bean Tree; cleft 
or lobed, when connate for some distance, with larger divisions in the 
upper part—e.g., corollas of Jasminum and Clerodendron; or parted or 
partite, if divided nearly to the base—e.g., the calyx of Red Mangrove 
(Rhizophora), Christmas Bush (Ceratopetalum), &c. 


The union of members of one whorl with members of another— 
as stamens with petals—the former appearing as if they had grown out 
of the latter, is known as adhesion, and the members so fused are said 
to be adnate—e.g., the capsule of Eucalyptus and allied plants is said 
to be adnate to the calyx tube. 


The position of the other whorls of the flower in relation to ‘the 
gynceum is of considerable importance in plant classification. 


__ When there is no adhesion and the perianth and andreecium are 
placed under the ovary, the sepals, petals, and stamens are said to 
be hypogynous or inferior, and the ovary is described as superior; or 
the whole may be referred to as a hypogynous flower, as in peas and 
beans. In the flower described as epigynous the other floral whorls, 
instead of being under or round the gynxceum, are adherent to and 
_ placed above it, the ovary being inferior, as in the Guava and Coffee. 


Symmetry of Flowers—When all the members of the individual 

_ whorls of floral leaves are similar and equal in size to one another, the 
flower is regular, as in the flowers of. a single rose, apple, &¢.; when 
the various members are unequal in shape and size or unequally spaced 
round the central axis, the flower is irregular, as in peas and beans, 
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Sweet’ Pea, &e.; in general descriptive works the terms ‘regular and 
irregular are more or less confined'to the perianth and more particularly 


to'the’ corolla, slight inequalities in the members comprising the andre: _ 
cium and gyneceum not preventing the flower being referred to as 


regular; the terms regular and irregular are also applied in the same 
sense to the individual whorls of the flower. Illustrations of regular 
and irregular flowers are shown in Plate 164. 


Plate 164. 


RequLar AND IrREGULAR FLOWERS. 

A. Scrub or Brush Box (I'ristania conferta). A‘, single flower; A?, flower flattened 
out. There are five calyx lobes, approximately equal, five petals, and five 
bundles of stamens, similarly equal. } : : 

B. Black Bean (Castanospermum). 3B, single flower; B*, the five petals. The back 
petal (a) is very dissimilar to the other four, and the corolla is markedly 
irregular, : 5 


The petals of the Black Bean are slightly clawed (unguiculate) ; ¢, claw; ~ 


l, lamina, 


[Prom “‘Tlementary Teaxt-book of Australian Forest Botany.’’ ; ; 


_ . Aestivation (Plate 165).—The arrangement of the different floral 
Members in the bud-is called xstivation. The xstivation of the sepals 


Plate 165. 


ye ao AESTIVATION. ae Bip 
. Valvate petals of Pentaceras australis (Bastard Crow’s Ash or Teak). 
is Slightly imbricate petals of Red Cedar (Cedrela). 
* YerySimbricate petals of Swamp Mahogany (Tristania suaveolens). 
[The Smaller figures represent natural ‘size.] ; 


yo Tey 
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and petals or the free parts of the calyx and corolla is crumpled when 
irregularly folded, as in the petals of the Poppy; valvate, when their 
margins are placed against each other in the whorl but do not overlap ; 
and imbricate, when the margins overlap. 


Al 
Plate 166. 
A. A typical stamen (Eucalyptus caloplylla); a, anther; f, filament, 
B. Transverse section of the anther; ¢, connective; p.s., pollen-sac, 
[Both enlarged and adapted from illustrations in Mueller’s ‘‘ Hucalypto- 
graphia.’’] 


Stamens (Plate 166).—As previously noted, a typical stamen con- 
sists essentially of an anther borne on a slender stalk—the filament. 


The anther in its typical form consists of two longitudinal halves 
or lobes called anther-lobes, each of which, at least when young, consists 
of two cells or chambers which contain the dust-like pollen, and are 
called the pollen-saes. % 


Anther lobes usually open in a longitudinal slit, and occasionally 
—as in the Potato and other species of Solanwm, some Hucalypts, &¢.— 
by small openings called pores. ‘The shedding of the pollen by the 
anther, either by splitting or by pores, is called its dehiscence. 


The anther lobes are placed on the right and left sides of a 
connecting strip of tissue known as the connective.” This is sometimes 
continuous with the filament, and is usually narrow, but at times is 
comparatively wide. Occasionally it is continued in the form of a small 
appendage the presence or absence of which in closely-allied plants is 
often a ready means of identification. 


The filament is not always long and slender; sometimes it is flat- 
tened and nearly as broad as long, as in the Ivory Wood (Siphonodon). 
In the Castor Oil plant (Ricinus) and some other Huphorbiacew the 
stamens are very much branched. 


Staminodia.—Sometimes the anther is absent or rudimentary, and 
the sterile filament is called a staminodium or staminode, the number, 
size, and shape of which in the andreecium are often important points 
to note in distinguishing closely-allied plants. In different species of 
Flindersia (Crow’s Ash, Yellow-wood, Cudgerie, Maple, &c.), for 
instance, the five perfect stamens of the flower alternate with five 
staminodia. (See Plate 163.) Occasionally more than one form of 
staminode is present in a flower, ag in some Laurels—e.g., native species 
of Oryptocarya, where there is an outer row of six club-shaped and an 
inner row of three cordate or pointed staminodia. 


4 


} 
f 


oe 


‘ 
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Pollen.—Pollen is usually in the form of a dust or powder, which 
viewed under the microscope, is seen to be composed of a number of 
pollen-grains, the shape and size of which vary considerably in different 
Species of plants. The surface is often very beautifully sculptured, 
warted, grooved, &e. 


Gyneceum.—The gynxceum or pistil is the inner essential part of 
the flower, and is the most complex and highly modified of the floral 
members. 


As previously stated, the pistil consists of one or more carpels. | 


_ _A pistil consisting of one carpel is said to be simple, as in prac- 
tically all the Leguminosw (peas and beans, &e.), and the Proteacew 
(Silky Oaks, &e.), Lauracew (Laurels). 


If it consists of more than one carpel, as in oranges and other citrus 
fruits, it is said to be compound. 


The compound form. of pistil is much the commoner of the two 
teferred to. It may consist of a number of ‘carpels quite free or distinct 
Tom one another, as in the Buttercups, when it is termed apocarpous; 
or the carpels may be more or less united or joined together, as in 
Ruealypts, Tea Trees, Crow’s Ash, &c., which state is termed syncarpous. 


In the synearpous pistil the carpels may be fused along their 
edges only, as in Passion-fruit (Passiflora), and the pistil is conse- 
quently only one-celled; or the margins of the carpels (carpellary 
faves) may project inwards and unite in the centre of the pistil, 
as in Hucalyptus; the partitions thus formed are called dissepi- 
ments, and the parts into which they divide the ovary are called cells 
or loculi, and the ovary itself is termed multi-locular, or, more 
frequently, 2-, 3-, 4-celled, &., according to the number of cells formed. 


Occasionally the margins of the carpellary leaves unite and project 
for Some distance inwards, but are not continued to the centre of the 
Pistil, forming what is known as a chambered or imperfectly multi- 
lociilar ovary ; such a condition oceurs in the Poppy (Papaver). 


Plate 167. 
PLAICENTATION. 


A. Parictal (sutural) —Grevillea. 
» Parietal—Papaw (Carica). 
» Axile—Eucalyptus, ; ; 
E Free Central—Pig Weed (Portulaca). 
~~ *48al—Sunflower (Helianthus). 
[All figures diagrammatic; 0, ovules; 8, base of style.] 


" _Placentation (Plate 167).—The portion of the ovary on which the 
ates are borne is called the placenta, and the way in which the 
Acentas are arranged in the ovary is called the placentation. 
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Rarely the ovules are developed over the whole of, the inner walls 
of the ovary, as in the Water Lilies (Vymphwa spp.), the amon: 
in this case being termed superficial. - 


Usually the placentation is marginal, the ovules being ign on! Atte 
margins of the carpellary leaves; of marginal placentation there “are 
two well-marked forms—(a) Parietal, which occurs:in the unilocular 
ovary, the adjacent united margins of ‘the carpels forming so many pla- 
centas on the iniier wall of the ovary; (6) axile, or axillary (Plate 167), 
_ which oceurs in the multicellular ovary, the placentas occurring in the 
inner angle formed by the margins of the cell-wall. Sometimes the ovules 
are-borne on a central axis, which is a prolongation of the torus into 
the ovary, which is free from the cell-wall, and is not connected with it 
by dissepiments; in this case the placentation is described as: free- 
central. When the central axis is short the placentation is often spoken 
of as basal, but this term in a more limited sense is confined to cases 
where a single ovule is borne on the basal wall of the ovary, as in Daisies, 
Sunflower, and other plants of the large family Composite. 


i In the simple monocarpellary pistil, as in peas and beans, the 
placenta is formed on the ventral suture; and as it is borne on the 
inner wall of the ovary it is parietal, but is’ generally referred to as 
simply marginal or sutural. The true monocarpellary pistil can easily 
be told by the presence of this single placenta. 


Style and Stigma.—tThe style is commonly a slender, cylindrical 
‘neck, but is sometimes flat, or even. leafy and petaloid, as m the Iris; 
sometimes it is very short, appearing merely as a constriction between 
- the ovary and stigma, or it may be absent, as in the Mangosteens 
(Garcinia spp.). 

The stigma is usually terminal, rarely lateral. Its surface may be 
covered by small papille, or hairs, and secrete a sugary fluid by means 
of which the pollen grains adhere when they fall upon it. } 


Ovule——The ovules appear ag rounded outgrowths from the ovary. 
They may be sessile or attached to the placenta by a slender stalk— 
the funiculus or funicle. The point where the body of the ovule is 
attached to the funicle is termed the hilum, and is pera seen as a 
prominent scar on the matured seed. 


- CHAPTER VII, 


The Fruit and Seed. 


The fruit is the result of the fertilization and development of the 
ovary, the process of which will be described in a later chapter. » 


After fertilization the pistil continues to develop, the other floral 
members, stamens, petals, &c., usually perishing and falling away, their 
work of protection to the younger ‘parts of the flower, or the part taken 
by them in the fertilization of the ovary, having been finished. - 


, Usually the fruit consists simply of the ripened ovary, donteanite 
a number of seeds—the ripened ovules. Sometimes, however, other 


parts of the flower go to form the mature fruit. To quote two instances, “a 


in the Strawberry the main fleshy portion consists of the ‘enlarged 
floral receptacle which bears on its surface a number of small bodies, 
the ripened carpels. In Hucalyptus and allied trees the calyx-tube 
enlarges, becomes woody, and.encloses the seed vessel. The Pome is 
a form of fruit restricted to the Apple,.Pear, Quince, and a few allied 
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plants. It consists of five imperfectly fused carpels, forming what is 
popularly known as the ‘‘core,’’ surrounded by a fleshy mass of tissue 
developed from the floral receptacle, which bears at its top the withered 
calyx of the flower. The ‘‘hip’’ of the rose consists of an enlarged 
ealyx-tube (receptacle) enclosing a number of dry, one-seeded fruits. 


The wall of the ovary in the matured fruit becomes the pericarp, 
which may be soft and fleshy, as in the Peach, Plum, &c., or hard and 
dry as.in the Wooden Pear, Sida retusa, Sweet Pea, &. Sometimes the 
pericarp is differentiated into three distinct layers—(a) The outermost 
layer or skin, the epicarp; (b) the middle layer or mesocarp; and 
(c) the inner layer or endocarp. These layers are well seen in such 
Stone fruits as the Peach, Apricot, &c. 


Fruits which, when ripe, open naturally to disperse their seeds 
are said to be dehiscent, and those which do not to be indehiscent. 


wm 


Plate 168. 


Detpee ayy ft CAPSULES AND THEIR DEHISCENCE. 
A. By pores—Snapdragon (Antirrhinum). 
« Circumsciss—Pigweed (Portulaca). 
D By valves—Lucalyptus. 
- Loculicidal—Maiden’s Blush (Sloanea). ~ 
- Septifragal—Red Cedar (Cedrela); the five valves are thrown off, leaving the 
._ placentas in a column in the centre; one valve is shown in the diagram. 
- Septicidal—Flindersia. 
p, Pore; pl, placenta; s, seed; v, capsule valve. 
: 
*: Dehiscence (Plate 168) may be through pores or slits in the pericarp, 
ee the Snapdragon (Antirrhinum) and Poppy. The pericarp may 
Beecue into two parts along a horizontal line, the upper portions falling 
al ay like a lid, as in Pigweed (Portulaca) and Pimpernel (Anagallis) ; 
“asionally the pericarp may burst irregularly, as in Red Ash (Alphi- 
tm). _Usually the pericarp splits along its whole length, as in simple 
wits like’ the pea, bean, and allied plants, Silky Oak, Kurrajong, 
ttle Tree, &e. oy 


-.. In multilocular fruits the pericarp may split down (1) along the 
Middle of the carpels, breaking up into a number of valves with the 
aaah or septa running down the centre of each, as in Jagera (Foam 
bi tk), Pittosporum, Celastrus, Sloanea (Maiden’s Blush, Yellow Carra-~ 
In), &e. ; (2) along the dissepiments, the placentas separating in the 
dle, as in Flindersia (Crow’s Ash or Teak, Cudgerie), &.; (3) 
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longitudinally into a number of valves, but the placentas and seeds are 
left in the middle, as in the Red Cedar (Cedrela), in the Thorn Apple 
or Stramonium (Datura), Silk Cotton Tree (Bombazx), &e. © 

There are a great number of terms applied to different types of 
fruits. In many eases the peculiar fruits of certain families of plants 
have distinctive terms applied to them. 

Principal Types of Succulent Fruits—The Drupe (Plate 169, fig. 
C)—In this the pericarp is differentiated into three distinct layers of 
(a) epicarp, (b) mesocarp, and (c) endocarp. ‘The mesocarp is 
generally succulent and fleshy, the epicarp forming a comparatively 
thin outer rind or skin. The endocarp is either cartilaginous (of the 
consistence of parchment), or hard and woody, when it is commonly 
termed a stone, and the drupe referred to as a stone-fruit, as the 
Peach, Plum, Apricot, &. 

The mesocarp is not always thick and fleshy. Sometimes it is thin 
and scanty, as in some wild fruits, for instance, different species of 
Quandong, Deep Yellow-wood or Yellow Cedar (Rhodosphera), &c. 


’ 


In the Coconut (Cocos nucifera), the mesocarp is fibrous and the fruit ~ 


is sometimes called a fibrous drupe. In the allied Wine Palms (or 
Butia capitata and its varieties) the mesocarp is more succulent and 
edible. 

The Berry (Plate 169, fig. A) is a fruit in which the mesocarp is 
succulent, and the seeds are immersed in the pulp. The seeds are not 
enclosed in a hard putamen, and in this it differs essentially from the 


drupe. Familiar cultivated or naturalised plants with typical berry. 


fruits are the Grape, English Gooseberry, Cape Gooseberry, Tomato, 
Passion Fruit, Custard Apple, and Prickly-pear. 

The Chili or Capsicum is an example of a dry berry, the succulent 
tissue drying up as the fruit ripens. In the nutmegs (Myristica) the 
pericarp dehisces. 

The fruit of the Orange, Lemon, &c., is a form of berry which has 
received the distinctive term of hesperidium; the outer skin or rind is 
the epicarp,. the inner white substance the mesocarp, and the thin 
membrane lining the loculi or cells the endocarp. 

The Date may be recognised as a berry on account of the absence 
of a hard putamen. The outer skin is the epicarp, the fleshy, sweet 
part of the fruit the mesocarp, and the endocarp is a very thin, 
membraneous layer surrounding the hard seed. 


Principal Types of Dry and Dehiscent Fruits—Follicle (Plate 169, 
fig. E) consists of a single carpel and dehisces along one suture only- 
Examples: Silky Oak, Flame Tree, Bottle Tree, Kurrajong, Milky 
Pine, Native Cinchona (Alstonia spp.), Milky Cotton, &e. ° 

Legume (Plate 169, fig. F) typically consists of one carpel, and 
dehisces along both sutures. It is the typical fruit of plants of the 
Order Leguminosae, pea and bean family, to which the term is confined. 

The siliqua is a long and the silicule a short, dry fruit opening 
in two valves from below upwards. They are the characteristic fruits 
of the Crucifere (Cabbage, Turnip, Wallflower, &c.). In separating, 
the valves leave their margins, and the margins and placentas are left 
behind, with a membranous partition stretched between them and against 
which the seeds lie. : 


We often find in descriptive works that the terms legume, siliqua, — 


and silicule are rarely used, all forms going under the comprehensive 
term of pod. 


ie 
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Plate 169. 
Fruits or Some Forest TREES. 


ay pe Capparis Mitchellii (Bumbil Tree, Wild Orange, or Native Pome- 
nate; 


’ 


Transverse section of same, showing numerous seeds eribedded in soft pulp. 
Tupe of Ele@ocarpus grandis (Blue Quandong or Caloon) ; 


tamen of game. 


; Follicle of Kurrajong (Brach ychiton populneum). 


4ce and side view of legume (pod) of a Wattle; notice that it dehisces Mone ; 
oth sutures. 


woods, of Tarrietia Argyrodendron (Booyong, Crow’s Foot Elm or Stave- 


ut (acorn) of Quercus Cernig: (Turkey Oak); ¢, cupule, ‘composed of fused 


(Al Woody bracts. 


the above, with the exception of H., are natives of Eastern Australia.) 
[Photo:, Department of Agriculture and. Stock, Brisbane, from 
‘Elementary Teaxt-book of Australian Forest Botany ? 
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The capsule (Plate 168) is a dry, usually synearpous fruit which 

opens and sheds its seeds either in two or more longitudinal slits for 
its whole length (as in Flindersia) by valves at the top (as in Luca- 
lyptus), or by pores or small openings in the pericarp (as in the Poppy, 
Papaver, and Snapdragon, Antirrhinum). 


The capsule is almost universally a dry fruit, but occasionally, as 
in the Wood Sorrel (Ozalis), may be somewhat fleshy. Occasionally 
it is rather difficult to know exactly whether a fruit should be termed a 
rather fleshy capsule or a rather dry berry, as in the Blue Tongue 
(Melastoma malabathricum), a very common shrub in coastal swamps, 
which might be termed a fleshy capsule opening irregularly. 


Dry and Indehiscent Fruits—Nut (Plate 169, fig. 8), a one-seeded 
fruit with a hard, dry pericarp. A few familiar examples are the 
‘Hazel’? or ‘‘Barcelona’’ Nut (Corylus avellana), the acorns of the 
Oak (Quercus), and the Spanish Chestnut (Castanea sativa). Usually 
the nut is surrounded by a cupule formed by bracts. In the Hazel Nut 
they are thin and dry, in the Oak they are united together to form a 
cup or cupule; in the Chestnut two nuts are enclosed in a spiny cupule. 


The examples given above are true examples of nuts as the term » 


is understood in the botanical sense. In a popular and commercial 
sense the word has a much wider use; thus the Walnut and Almond, 
as presented for sale, are only parts of a drupaceous fruit, Brazil Nuts, 
the seeds from the large capsule of a South American tree (Lecythis 


“The term nutlet is one commonly applied to any small, dry, 
indghiscent fruit. 


Plate 170. 


’ Scuizocarric Frurrs. 
A, Cremocarp of Fennel (Feniculum); c, carpophore; m, mericarp. 
B. Carcerulus of Mallow (Malva); m, a single mericarp; s, seed:’ 9) * 
C. Regma of Wilga arent) ¢, cocci, 


Samara (Plate 169, fig. G), any dry, indehiscent fruit provided with 
a membrane or wing developed from the pericarp—e.g.;, White Bean 
and Tree of Heaven (Ailanthus), Ventilago (Supple) Jack); Elm 
(Ulmus), Crow’s Foot Elm (Tarrietia), &e. 


Sometimes a fruit may simulate a samara by parts of the. tna 
developing into wings, thus in Gyrocarpus Jacquint, a common ‘soft- 


wooded tree found round the coasts of North Queensland, two of the — 
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calyx lobes are developed into comparatively big upright wings. In 
Terminalia, a genus of trees common in North Queensland, the drupes 
of some species may have the pericarp flattened into prominent wings, 
sometimes into a prominent wing surrounding the whole drupe; there 
is, however, a gradual transition among the species from the ordinary 
fleshy drupe to this winged form. ‘True samarz, also, must not be 
confused with winged seeds such as those of the Teak or Crow’s Ash, 
Silky Oak, Wheel of Fire, &e. 


_ _ Some fruits, when ripe, split into a number of one-seeded, usually 
Indehiscent carpels. When indehiscent, resembling achenes, the indi- 
Vidual carpels are termed mericarps, as in plants of the large family 
Uumbelliferw (Carrot, Parsley, Parsnip, Celery, &c.), (Plate 170, figs. 
A and B). These mericarps are popularly called *‘seeds,’’ as in Caraway, 
Dill, &e., and in sowing plants belonging to the family Umbelliferw 
it is the mericarps which are sown. Hach mericarp contains a seed. 
When dehiscent the individual carpels are termed cocci, as in the 
Castor Oil, Cape Chestnut, Wilga, &. (Plate 170, fig. C). 


Syncarps or Composite Fruits.—These are not very common. They 
are the result of a whole inflorescence, sometimes of several, sometimes 
of very many individual flowers, not of a single flower, as in the forms 
Pa cously described. Descriptions of the more familiar examples are 

re given :— . 


4 ; ' Plate 171. 
STRUCTURE or Fruir or a Fic. (icus rubiginosa)—Porr Jackson Fic (adapted 
from illustration in Maiden’s ‘‘Forest Flora of New South Wales’’). 


A. The Fig. B. Section of same. C. Male. D, Female. KE. Gall-flower. 
A and B, natural size; C, D, and E, much enlarged. 


(1) Fig (Plate 171).—Thé flowers are minute, and are borne 
closely packed on the inner wall of the receptacle. The 
ovaries of the female flowers develop into achenes, which 
are popularly regarded as the seeds. 


Pineapple and Mulberry.—The flowers are borhe in a spike. 
In the pineapple the fleshy axis and the individual flowers 


(2 


Ww 


all fuse together. The axis is continued, and bears a crown 


of leaves at the top. In the Pineapple seeds are rarely 
produced on cultivated-plants, reproduction being performed 
by means of ‘‘suckers’’ and ‘‘erowns.’’ In the Mulberry 
“the male and female flowers are borne in separate spikes. 
' The perianths of the female flowers become fleshy, and 
enclose the carpels. 
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Plate 172. 


ConE or Macrozamia DovucLasit (a coastal species of Zamia Burrawang or Wild 
Pineapple). 
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(3) Cone (Plate 172).—This is the typical fruit of members of 


the Conifers or Pine family, and of most of the Cycadacew 


or Cyeads (Macrozamia, &c.). The male and female flowers 


form distinct spikes. The female bears a number of seales 
along its axis, at the base of which on the upper surface 
one or more seeds are developed, as in the Pines (Pinus), 
or a seed may be enclosed in each scale, as in Araucaria 
(Hoop Pine, &e.). 


Plate 173. 


A. Typical cone of a She-oak (Casuarina). 
B. Longitudinal section of same, showing-the numerous woody bracts (0). 
C. A single samara. 


(4) In the She-oaks (Plate 173), it is the fused, woody bracts 


(5 


(6 


it is 


wa 


we 


which form the ‘‘cones.’? They open as valves at the top 
when ripe, and shed the samare or winged achenes popularly 
regarded as seeds. These little samare are compressed, a 
shining brown, and produced at one end into a membranous 
wing, which aids in their distribution. 


In Syncarpia, a genus of few species, the best known of 


which is the Turpentine (Syncarpia laurifolia), the inflores- | 


cence is a head. The calyx tubes of the individual flowers 


are fused in their lower portions, and when ripe the 


inflorescence develops into a dense head of woody capsules. 


In some species of Pandanus (Screw Pine) (Plate 174) 
several drupes are joined together to form a synearp; the 
syncarps are borne in a large head or spike, are tightly 
packed together, but fall off singly when ripe. 


Seeds. 


After fertilization of the ovary the ovules develop into seeds, and 
On the production of fertile seed that the continuance of a species 


gorends. In a few cases, such as the Banana and Pineapple, fertile 
Seed is rarely produced in the cultivated races, reproduction being: 
Y suckers or other vegetative means. s 


i The seed is distinguished by the fact that it contains an embryo, 
* rudimentary plant. Normally only one embryo is developed within 


@ See 
Seen 


d, but occasionally more than one may be formed. This is frequently 
m the Mango (Mangifera indica). 


es Plato 74, ol aa 
_ Fruiting “head of Pandanus. It is composed of numerous syncarps,’ each im 
syncarp composed in its turn of six to eight: drupes. a4 ty a 


PRES 
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In the embryo can be distinguished three main parts—(a) the 
radicle, from which the primary root of the plant will be developed; 
(b) situated above it, one or more minute leaves—the cotyledons; and 
{c) above them, forming the tip of the embryo is the plumule, or 
embryonic shoot, which develops into the primary stem. 


' The Angiosperms (see Chapter I.) are divided into two great 
groups, the Dicotyledons and Monocotyledons, respectively. The 
former contains most of our fruit trees, and.in this group the embryo 
typically possesses two opposite cotyledons or seedling leaves. The 
latter group contains such plants as the grasses, lilies, bamboos, palms, | 
&c. The embryo contains only one cotyledon. 


In many Gymnosperms (conifers, &c.), and occasionally in some 
Angiosperms, more than two cotyledons are developed in an embryo. 


The outer covering of the seed or seed-coat is termed the testa. 
It varies considerably in texture and colour in different species, and 
its characters are useful features to note in plant descriptions. The 
colour ig a useful guide in identifying the many varieties or races of 
Such cultivated plants as the Cowpeas or Lima Beans. It is sometimes 
eautifully marked, especially in small seeds, with raised lines, points 
or tubercles, pits, &. A study of the colour, markings, &c. of different 
commercial seeds and their adulterants, of weed seeds, and so on, is of 
Mestimable value to the agriculturist, forester, or others interested 
one way or another in plant life. The testa may be winged, either all 
- Yound or at both ends, as-in some species of Flindersia (e.g., the Cud- 
Serie, ¥. Schottiana), or at one end only, as in some other species of 
Undersia (e.g., the Crow’s Ash, F'. australis). It may bear a tuft of 
airs at one end, as in the Wild or Cape Cotton (Aselepias), or 
it may be completely clothed with hairs, which may be long, as in the 
Cotton (Gossypium), very short, or long at the ends only, as in Alstoma 
(Bitter Bark and Milky Pine). . = ae 4 


Sometimes the testa is hard and enamel-like, the seed requiring 
Special conditions to aid germination. This is sometimes accomplished 
°Y fire charring or cracking the seed coat, making it permeable to water. 

amiliar example is the way in which various species of Wattles or 

Cacia spring up in an area after the country has been cleared and a 
ca® put through it. This is particularly noticeable in the ‘‘scrub’’ or 

brush’? areas of North-Eastern New South Wales and coastal Queens- 
Wa where, perhaps, after clearing and burning the country, ‘‘Sally”’ 

attles will spring up in thousands, although in the standing ‘‘serub’’ 
th Y an occasional individual tree will be noticed. Other examples are. 
in © Red Ash and Sarsaparilla trees (Alphitonia spp.), which come up 
there Same way. Seeds provided with a hard testa usually retain 
one vitality for a considerable time, and may germinate when suitable 
sen Itlons occur, even after a lapse of over fifty years. Most testas 

it ¢ comparatively thin, but in the Australian Bush Nut (Macadamia) 
. “48 thick and woody. ne 


Sometimes, as the seed develops, a further covering, termed an aril 
nets (Plate 175) grows over the testa, and may partly or wholly 
ji the the seed. It is very well developed in plants of several orders. 

3 ee and Longan, largely exported as dried fruits from China, 


or 
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it is the aril which provides the edible part of the fruit. It is the aril, - 
also, which is the very tart, edible portion of the different species of 
so-called Native Tamarinds (various Sapindacew). In the Nutmegs 
(Myristica spp.) it forms a beautifully lobed, red, outer covering to the 
aromatic seed, and is known as the ‘‘mace,’’ and it is the red portion 
of the African Lucky Bean (Afzelia africana), the seeds of which are 
often to be seen used in various ways for ornamental purposes. The 
aril is usually developed from the funicle. 


Plate 175. 


‘ FUNICLE, ARILLUS, AND STROPHIOLE. 
A. Seeds of Yarran (Acacia homalophylla); the funicle (f) is long and folded 
round the sed. ; 
B. Seeds of Gidgee (Acacia Cambagei); the funicle is short. 
C. Seed of Nephelium (Arytera) tomentosum, above enclosed and below free from 
the arillus; s, seed; a, bright-red arillus; f/, base of the funicle. 
D. Seed of Wedding Bush (Ricinocarpus pinifolius) ; c, caruncle or strophiole. 


[A and B adapted from illustrations in Maiden’s ‘‘Forest Flora of New South 
Wales.’’] 


_ , Sometimes an outgrowth, similar to an aril, but smaller and localised, 
is formed. This is termed a caruncle or strophiole. It is seen in the 
Castor Oil (Ricinus) and many other plants of the family Euphorbiacee. 


The hilum is the scar left on the seed at its place of attachment tO 
its stalk or funicle. It is very prominent in some of the larger-seede 
legumes. 

Enclosed within the seed-coat is what is popularly known as the 
kernel. In some cases it consists of the embryo alone, in which case 
the cotyledons are comparatively large, or the embryo may occupy 
only a small part of it, the remainder of the seed in which the seed 1° 
more or less embedded being known as the albumen. Seeds in whi¢ 
albumen is present are known as albuminous, and those in which 1 
is absent exalbuminous. This is an important fact to note, and on 
which is almost always referred to in plant descriptions. The Peacls 
Plum, and Almond are examples of albuminous seeds, and peas, a 
beans of exalbuminous seeds, respectively. Examples of albuminoU 
and exalbuminous seeds are shown in Plate 176. =~ 

The embryo and the albumen in which it is embedded are ofte™ 
rather difficult to distinguish, and can only be readily made out whe 
the seed is quite ripe, or more easily during the process of germinatio™ 
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The albumen varies considerably in character. It may be mealy 
(when it is easily broken into powder), spongy, oily (as in the Castor 
Oil, Tung Oil, Candle Nut), fleshy, or even hard and bony (as in the 
Ivory Nut). 

When the albumen is puckered into narrow folds, as in the Nutmeg 
(Myristica), Bangalow or Picabeen Palm (Archontophania), &c., it 
is said to be ruminate. } 
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Plate 176. 
SEEDS. 
A. Albuminous seed of Kurrajong (Brachychiton populneum). 
1. Seed enclosed sin its hairy outer testa. 
2. Seed with outer testa removed. 
3. Longitudinal section of seed vertical to the cotyledons. 
4, Longitudinal section parallel with the cotyledons. 
B. Exalbuminous seed of Black Bean (Castanospermum). 
1. Seed. 
2. Longitudinal section parallel with the cotyledons. 
3. Longitudinal section vertical to the cotyledons. 
a, Albumen or endosperm; ¢, cotyledon; h, hilum; p, plumule; 1, radicle. 


_ On germination taking place the cotyledons may remain under 
the ground, as in the Peach, common garden Pea, Bean Tree, &., 
When they are said to be hypogyal, or may be raised up on the growing 
Stem above the ground level, when they are said to be epigwal, as in 
the French Bean, Wattles, Eucalypts, &e. 


The portion of the stem of a young seedling below the insertion of 
the cotyledons is termed the hypocotyl. That part lying between the 
insertion of the cotyledons and the first foliage leaf or leaves is termed 
he epicotyl. : 
th The functions of the cotyledons are various. In albuminous seeds 
€y absorb the nutritive matters in the albumen and transfer them 
° the growing plant; in exalbuminous seeds, where they are epigzal, 
+S in Euealypts, Wattles, French Bean, &e., they form the first seedling 
ws of the plant; on the other hand, where they are hypogeal, as in 
a each, common garden Pea, &c., they simply act as a storehouse of 
Serve food materials for the young plant to draw upon. 


CHAPTER VIII. : 
Clothing of Plants. 


“ite large number of terms are used in describing the clothing of th 


ace of plant members with hairs or wax. If quite devoid of hairs 
tistles, as the Poinciana, the leaves of most Eucalypts, &¢., a plant 


'S said to be glabrous. 
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The young parts of plants are almost always much more densely 
clothed with hairs than the older ones, and in many cases where the 
young parts are more or less densely clothed with hairs the older parts 
are glabrous, or nearly so, the hairs acting as a protection to the young, 
tender leaves. 


Glands—The term gland is one used in a very wide sense in 
descriptive botany, being applied to several epidermal productions. 
They may be— 

1. Small, fleshy, wart-like bodies, occasionally secreting small 
quantities of oily or resinous matter but more frequently dry. They 
commonly occur on the leaves and phyllodes of wattles, and their 
position and relative size are usually found noted in descriptions of the 
different species. They occur on the petiole and leaf rhachis of many 
species of Cassia and many pinnate-leaved Wattles, and their position 
and relative number serve as a useful character in differentiating the 
different species. They commonly occur on the leaf-stalks or at the 
bases of leaves in plants of the families Huphorbiacew (e.g., Candle 
Nut) and Passi. xracew (Passion-fruit, &c.). 

2. Small raised dots or streaks, usually dark coloured, but sometimes 
paler, and may occur on any part of the plant. They are very abundant 
on the under surface of the leaves of different species of Mallotus. In 
M. philippinensis they are red; in M. discolor, yellow. These two, 
species, particularly the former, are comparatively common in Queens- 
land, and the colour of the glands forms a useful character for differen- 
tiating the species when leaves only are available. t 


In the same genus glands may be abundantly produced on the 
stems, leaves, &., of one species, and be entirely absent in another— 
e.g., the under surfaces of the leaves of Vitea acuminata are profusely 
glandular-dotted, whereas in the Lignum vite (Vitex lignum-vite) 
they are not. 

38. Small dots or streaks full of oil embedded in the substance of 
different plant members. If a leaf-of a Euealypt or Tea Tree be held 
up so that the light strikes through it oil dots are’ generally plainly 
visible to the naked eye, and in all cases except where the.leayes are 
very thick they are easily observable with the aid of. a low-power 
magnifying lens. : 

The presence of oil dots in the leaves is characteristic of all plants 
of the large families of Myrtacew (Gums, Tea Trees, &e.) and Rutacew 
(Citrus family). ean 

In the family Umbellifere they occur in the pericarp, and the oil 
they contain gives to such fruits as Carraway, Dill, Fennel, Aniseed, 
&c., their characteristic odour and taste. They are generally con- 
spicuous, and can be readily seen on transverse section of the fruit. 


4. The term ‘‘gland’’ is also applied to the lobes of the disk, and 
to other small, fleshy, protuberances within the flower developed 0” 
any of the floral members. 


In the flowers of most Proteacew (Silky Oak family) glands (ne 
taries) are developed at the base of the pistil, and are terme 
hypogynous glands. They are secreting organs, and their form am 
characteristics are usually noted in descriptive work. In the Maca 
damia Nut they are united in a ring; in the Silky Oak (@revillea 
robusta) in a semi-circle to one side of the pistil; in the Beef or Monkey 
Nut (Hicksbeachia) they are developed as four distinct lobes; ™ 
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Lomatia they form three or four unequal little knobs; in Stenocarpus 
they are very small or absent altogether; in the Native Honeysuckle 
(Banksia) they are scale-like. 


Foveole and Domatia—Very often on the under surface of leaves 
in the axils of the nerves, and usually of the midrib and main laterals, 
small pits or depressions or tufts of hairs will be observed. These are 
called foveole or domatia. They are often inhabited by minute insects 
or mites, which, as a general rule, apparently, have no harmful effects 
on the plant. 


Accessory Organs.—Under the broad heading of accessory organs 
- various external parts of plants, such as hairs, seales, thorns, prickles, 
&¢., may be conveniently discussed. 


Most of the growths here dealt with are various appendages 
occurring on the root, stem, or leaves, and may be described under the 
headings of (a) Hairs, and (b) Emergences. 


Hairs.—Hairs are always developed from superfieal cells, and vary 
considerably in form and structure. They may be simple or branched. 
When the branches radiate out horizontally the hairs are said. to be 
Stellate, as those on the coppice shoots of the White Stringybark (Huca- 
Yptus eugenioides), on the flowers and young growth of the Kurrajong, 
On the leaves of the Wild Tobacco and other species of Solanwm, &e. 
Sometimes the stellate hairs have their individual rays united in the 
Ower parts, forming little flat, circular discs attached at the centre 
to the epidermis. They are then called scales, and the surface is said 
to be scaly or lepidote—e.g., the under surface of the leaves of the 
trees variously called Booyong, Stave Wood, Crow’s Foot Elm or 

Ickory (Tarrietia argyrodendron and its varieties), of the Native 
Casearilla Bark (Oroton insularis), &e. 


In the species of Urtica (Stinging Nettles) and Laportea (Stinging 
Trees) the surface is covered with stinging hairs of a peculiar structure, 
and containing a strong acid. The hairs arise from a basal cushion, 
and taper gradually to the apex, where they are terminated by a small 
head, which breaks off at the lightest touch, and the hairs piercing the 
Skin pour out a strong acid, producing the well-known irritating effects. 


ih Hairs often vary in structure, not only on the same plant, but on 
e 
Possess, in addition to the stinging hairs, a great many more smaller, 
on-stinging hairs scattered all over the branchlets and leaf surfaces. 

n the leaves of some species of Solanwm simple and stellate hairs 
May both occur. Sometimes hairs are terminated by a little rounded 
cell or cells secreting oil, gum, or resin, often strongly scented and 
monje the plant a sticky, viscid surface—e.g., the Tobaccos (Nicotiana 


f Emergences.—These differ from hairs in not being solely provided 
oe Superficial cells, but from others lying beneath them. They may 
oe as prickles—e.g., on stems of roses and brambles, species of 
se wm (Devil’s Needle, Devil’s Apple, &¢.); as glands or warts— 
aS On leaves and phyllodes of Wattles; as outgrowths from the foliage 
eecoral leaf, as the corona of Narcissus; other more complex forms 
Sue 


Sue 


the tentacles formed on the leaves of Sundews (Drosera sp.), the 
rs or haustoria formed on the stems or roots of parasitic plants, 
as the Dodders (Cuscuta), Dodder Laurels (Cassytha), &c. 


Same member. The Nettles and Stinging Trees just referred to — 
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Some botanists clearly differentiate the terms thorn, spine, and 
prickle. Others class the first two together. Strictly speaking, thorns 
are modified branches, and, in consequence, develop from the leaf 
axils, either where leaves are present, or where they would normally be 
~ developed—e.g., the Cockspur Thorn (Cudrania), Bougainvillea, Citrus, 
&e. Spines are modified leaves or parts of leaves, as in the Prickly 
‘or Mimosa Bush (Acacia farnesiana), where the stipules are so modified, 
and in some Thistles, where the lobes of the leaf terminate in sharp 
spines. Prickles are sharply pointed outgrowths of the epidermis, and 
may occur practically on any part of the surface. Thus, in many 
species of Solanum (e.g., Devil’s Apples, Solanum aculeatissimum and 
S. sodomwum) they occur not only on the stem but on the leaves and ~ 
calyces, Prickles are developed from more or less superficial tissues, 
and if the bark be stripped they come away with it—e.g., the Devil’s 
Needle and Devil’s Apple (Solanum spp.), the native and other Rasp- 
berries and Blackberries (Rubus spp.), the common garden Rose, &e. 
Thorns, spines, and prickles generally serve the purpose of either 
helping the plant in climbing, as in the Cockspur Thorn (Cudrania), 
Lawyer Cane (Calamus), &c., or act as a protection against the attacks 
of herbivorous animals, and, in consequence, are rarely found on large 
trees. 

Many trees, however, are thorny or spiny in their young stages, 
but quite unarmed when older. In the young state some trees such as 
the Desert Lime (EZremocitrus) and Leopard Wood (Flindersia macu- 
losa) present masses of tangled branches bearing very few leaves, an 
with each branchlet ending in a thorn; when at a height of 4 or 5 feet 
a leading shoot grows up into a small tree, the lower part of the stem 
continuing to bear a mass of thorny branches. The upper branches are 
quite unarmed, and as the trees increase in age and size these lower 
branches are shed until the trunk presents a smooth appearance, bearing 
a head consisting of a number of unarmed leafy branches. : : 


CHAPTER IX. 
Habit. 


The general appearance of a growing plant is called its habit. This 
depends largely on the character of the stem, whether erect or ascending, 
prostrate, &c., its mode of branching, and so on. 


A shrub differs from a tree in its smaller size and generally im 
habit of growth, shrubs usually branching out from near the base. 
Sometimes plants that occur as shrubs in some localities attain tree 
size in others. -In some plants such as certain Eucalypts in Wester? 
Australia there is a tree form and shrub (mallee) form of the same 
species. 

Plants in which the aerial stem is more or less succulent oF 
herbaceous, and dies down annually—as in most of the common farm 
-and garden weeds—are called herbs. Sometimes, though dying dow2 
annually, the stems are more or less woody and the plants large al 
shrub-like in appearance, as in the Sesbania Pea (Sesbania aculeata): 
Such plants are said to be shrubby. 


An undershrub is a plant. part of the stem of which persists 
for more than one year. Examples are the Wild Senna or Yellow Pe 
(Cassia Sophera), Sida retusa, &e. ; 
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The basal portion of an undershrub, or the thick, woody basal 
part of the stem of an herbaceous perennial lying at or just below the 
surface of the soil, and partly formed by the lower portion of the 
Stem and the upper thickened woody portion of the roots, is termed 
the stock. In many plants the stock often attains a considerable size, — 
forming large, woody masses just below the surface of the soil. This 
1S particularly noticeable in Australian plants of the poor, sandy 
country, typical of a lot of our coast lands, and covered with such 
peculiarly Australian genera as Banksia, Lomatia, Gompholobium, 
Boronia, Ricinocarpus, &e. Bush fires run through this country during — 
the more or less regular dry seasons, but after suitable rains the old 
Stocks send out numerous new vigorous stems. 


In horticultural practice the term stock is applied in grafting or 
budding to the plant on which the grafting is done; the part inserted’ 
ito the stock is called the scion. — 


Plants, or parts of plants, are described as annuals, if living only 
for one year; biennial, if living for two; perennial if persisting longer. 


Plants which are found growing thickly together, forming at times 
almost pure stands, are said to be gregarious. Examples in Queens- 
land are Mulga (Acacia aneura), Brigalow (Acacia harpophylla), the 
Beelah (Casuarina lepidophloia), White Cypress (Callitris glauca), 
and Paper-barked Tea Trees (Melaleuca spp.). A plant the individuals 
of which are widely scattered the one from the other is said to be 
Sporadic, as in most trees of the rich ‘‘serub’’ or mixed forests of 
Coastal Queensland and New South Wales. ye : 


Duration of Parts—Many of the trees of older countries 
Periodically completely shed their leaves, so that during the resting or 
Winter months they are entirely bare of foliage. Such trees are called 

eciduous. 

In Australia there are few native trees that can definitely be termed 
deciduous, The Flame Tree (Brachychiton acerifolium), commonly, 
though not always, is completely bare of green foliage when in full 
flower, The Red Cedar (Cedrela) and the White Cedar (Melia) are 
at times practically bare of foliage, but the time elapsing between the - 
Shedding of the old leaves and the unfolding of the new buds is very 

ort. 


Trees which bear green foliage throughout the year are termed 
&vergreen, 


[TO BE CONTINUED. | 


EXTENSION SERVICE FOR THE FARMER. 


Tf you want actually to study some subject or other, you can have 
Mourses of lectures posted. to you from the Department of Tutorial 
asses. The latest addition to the services given by this valuable 
n “partment is an undertaking to reply by post to questions on inter- 
tional Subjects. Of course, this service is available only to those who 
an either for the library or for the lecture courses, 18s. 6d. and 8s, 6d. 
far respectively. : 
in If you want something worth while reading, or if you want to. 
(ire further concerning the services available for country people, then * 
aoe to-day to the Director of the Department of Tutorial Classes, 
"ner Edward and Ann streets, Brisbane. — - 


, 
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H. J. FREEMAN, Senior Instructor in Fruit Culture. 
[Continued from page 501, May, 1936.) 


The Packing House. 

THs is a most important factor in date growing. Individual effort by 
each grower on his own area is most unsatisfactory, for the simple 
reason that he cannot afford to erect a plant that would handle his 
output as effectively as a larger plant owned and run on a co-operative 
basis. It is fully realised that the growing and marketing of dates will 
‘become more specialised as the industry develops. In other parts of the 
world specially designed packing houses have had to be erected and 
operated by trained staffs, such being necessary in order to keep handling 
costs low and to place a high-quality product on the market. It is sin- 
cerely. hoped that Queensland will reach this stage some day, but until 
then owners of small date acreages will find it most advantageous to 

handle this fruit through a co-operatively owned packing plant. 


- The situation of this packing house is also a very important matter. 
Firstly, it should be as near as possible to the areas upon which the dates 
are growing; and then tran8port by rail and road must be considered. 
The labour required in such a packing house would be of an intermittent 
nature, and in the main girls would be more suitable than men; so this 
fact should also be taken into consideration when choosing the packing 
house site. 


In constructing a date-packing plant the house should be built as 
nearly insect-proof as possible, with all outside openings screened with 
wire gauze of not less than No. 36 mesh. The interior of the house 
should be divided into at least five well-isolated rooms, namely, recelviDg 
room, fumigating room, cleaning and grading room, ripening room, aD 
packing room. 

Fruit should be delivered to the receiving room in shallow, hardware, 
cloth-bottomed trays, and later placed in the fumigating room. After 
being fumigated the fruit is taken into the cleaning and grading room. 
Here the fruit is passed through the cleaners and on to the gradine 
belts, where it is graded for marketable fruit and degree of: ripeness: 
After grading the fruit is placed in ripening trays and conveyed to the 
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ripening room, where maturation is completed under conditions of” 
controlled temperature and humidity. After the fruit has reached the 
desired: degree of ripeness and moisture content it is removed to the* 
packing room, where it is regraded and packed. 


Funigation. 


When handling dates commercially fumigation of the fruit is essen: ” 
tial, for, even with the most rigid system of hygiene, immediate destruc: . 
tion of over-ripe and soured fruit, &c., some insects are bound to enter 
the packing house as the fruit is brought in from the groves. Damage’ 
and loss due to such insects can definitely be prevented by fumigating 
the fruit prior to its entering the packing room. 


Plate 179. 


California dates are now being packed in a modern plant at El Monte, owned by 
the Valley Packing Association, Inc., ‘an organization, of Coachella Valley date 
Stowers. Dates, fresh from desert palms, are here seen passing through a vacuum 
"migator, which destroys all possible insect life. 


In America a number of chemical fumigants have been used during 


the past ten years. Carbon disulphide, cyanide, and a mixture of carbon 


isulphide. and carbon dioxide have given effective control, but their A 


Use has now been discontinued because of the dangers involved in 
Of ¢ 


W Using this gas, however, is the long period of exposure required for | 
“rective control of insects, viz., fifteen hours, but until something more 


handling. More recently a gas sold in America under the trade name — 
Carboxide’’ has come into genéral favour, chiefly because it is non- i 
©xplosive and non-poisonous to human beings. One of the disadvantages 


{ 
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satisfactory is found the use of this gas is reeommended. ‘‘Carboxide’’ 
consists of a mixture of ethylene oxide and carbon dioxide in the ratio 
of 9 to 1. 


It is claimed that effective insect control can be obtained by 
subjecting the fruit to a temperature of 140 deg. Fahr. for two or 
three hours before it is removed from the ripening room. Unfortunately, 
this extreme temperature darkens the fruit, breaks down the juice cells, 
resulting in syrup exudation, and is deleterious to flavour and quality. 
For these reasons high temperatures cannot be recommended except in 
cases where fumigation facilities are not available. 


. 


Plate 180, 


Because unprocessed dates are subject to souring, fermentation and surface 
moulds, their moisture content is lowered in dehydrators that are under both 
temperature and humidity control. The time required for a lot is found by 
laboratory test. 


Cleaning the Fruit. 


Fruit ripening on the palms gathers dust and other foreign particles 
which should be completely removed before placing in the maturation 
room. Several methods of cleaning the fruit have been devised. 


Semi-soft varieties such as the Deglet Noor are cleaned in a revolving 
cylinder lined with brushes through which a strong current of air is 
_ drawn by a suction fan. The current of air carries away the dust and 
_ dirt as it is removed from the fruit by the brushes. 


Soft varieties, such as Maktoom, are either washed by means of a 
water spray or cleaned by rolling the fruit over dampened towelling by 
means of a mechanical shaker. The latter method is recommended by 
American growers, as it cleans the fruit more thoroughly, and any 
damage by the excessive absorption of water is avoided. If dates are 
washed by immersion or spraying all water adhering to the fruit must 
be removed immediately, which is easily accomplished by passing -the 
fruit. through a blast of warm air after it leaves the washer. 
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Only limited quantities of fruit can be cleaned by hand. ‘The 
method is to place a single layer only in a ripening tray, the bottom of 
which has been covered with dampened Turkish towelling. The tray 
Should then be gently shaken back and forth. 


Grading the Fruit. 


This is not a difficult operation. The fruit passes from the cleaner 
‘or washer and dryer to the grading belts, where graders—girls do all 
this work in America—separate the commercial fruit according to degree 
of ripeness, and remove all worthless fruit. Segregating the fruit 
according to the degree of ripeness materially reduces handling and 
sorting during the maturation process. 


' Plate 181. 
. From the fumigator, the dates go into the cleaner and washer, where all dust 
- Temoved. They then pass through a drying hood and on to a grading belt, 
Where the fruit is carefully sorted. (Numbers of El Monte high school girls find 


Profitable employment at the new date-packing plant.) 


When the fruit is removed from the ripening room it should again 
be Sraded, three grades being all that are necessary commercially, 
Namely, first quality, second quality, and fruit suitable for confectionery 
Purposes only. Frequently this grading is done by hand at the packing 

able as the fruit is being packed. 


The recognised American date. standards are as follows :— 


th P. ancy Grade—Only fruits which are of uniformly large size for 
i variety concerned, free from all insect or fungus injury, conspicuous 
necks, cracks, or blisters; flesh soft, fibre around the seed cavity tender 
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of the 


ing date 


.e., dry and semi-dry types, 


—i 


Plate 182. 
PHOENIX POLISHER AND REGRADER.—Machine used for cleaning and polish 


Deglet Noor and Saidy types 
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and not all stringy; attractive uniform colour, preferably lighter than 
natural palm-ripened dates; and with uniform moisture content to 
ensure satisfactory storage for a reasonable period. 


~ Choice Grade.—The fruits may vary to a limited extent in size and 
colour; should be free from all insect and fungus injury; skin may 
show some blistering or checking, but not to such an extent that it 
materially detracts from the appearance or impairs the eating qualities. 
of the fruit; flesh and fibre well softened; and moisture content reduced 
to a point whereby the fruit will keep for a considerable period at. 
ordinary room temperatures. 


~ The lowest grade includes all dates, regardless of size or colour, 
meisture content or condition, provided only that they are a wholesome, 
palatable product free from insect or fungus injury. This grade requires 
to be considerably dehydrated so that it will keep for an indefinite period 
when packed in bulk for culinary purposes. 


: Plate 183. 
Grading Deglet Noor dates. 


: Artificial Ripening. 
The successful handling of this problem is vital to the marketing of 


dates, and the various methods have been studied for many years by. 


Sclentists interested in date production. It has now been found that 
“ertain varieties do not mature their fruits satisfactorily on the palm. 
So, it is recognised that the temperature and relative humidity required 
Not only differ with varieties, but also must be altered according to the 
€gree of ripeness and the moisture content of the fruit being handled. 
Onsequently, certain experimenting would be necessary where seedling 
ates of unknown origin have to be handled. 


q It would appear that ripening temperatures range from 95 to 110 
Bon Fahr., accompanied by a relative humidity ranging from 60 to 
th Per cent. A constant temperature and humidity is maintained by 

ermostat and humidity controls, similar to those used in the latest 
Mana ripening methods. Electricity is most satisfactory for heating, 
to ensure a uniform temperature in all parts of the room the air 


"ust be kept constantly in circulation; for this purpose an electric fan . 


_ 
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er.an air-circulating system involving the use of :a rotary or. exhaust 
fan should be provided. Also, a means for expelling the air from’ the 
room and repiacing it with fresh air is very necessary. This provision 
may easily be arranged in the air-circulation system or by the use of 
ventilators. . Thermometers placed near the ceiling and floor of the 
ripening room will give a check on the uniformity of the heat and the 
efficiency of the fans. 


; The fruit is held at the ripening heat until the flesh becomes soft 
and the greater part of the fibre around the seed cavity has broken.down 
into soft date meat. A satisfactory method for testing the maturity 
of a date is to hold it between the thumb and forefinger and press 
gently. If the flesh is soft and pliable ripening is complete; if it is 
‘hard and unyielding the fruit should remain in the maturation room 
for a longer period. 


The length of time required to ripen dates properly will vary from 
several hours to three or four days, depending upon the variety and the 
condition of the fruit at the time it enters the packing house. =~ 


Nearly all varieties of soft dates—the Barcaldine dates are all of 
this type—must be dehydrated to some extent before being placed on 
the market. Dates which have a moisture content of from 25 to 27 per 
cent. keep indefinitely at ordinary room temperatures, and can be classed 
as a non-perishable product. Soft varieties dehydrated to that extent 
lose their round, attractive appearance, and cannot be sold as fresh fruit 
on the recognised date markets throughout the world. The term 
‘‘fresh’’? when applied to dates means fruit that has been dehydrated 
only to a degree which makes it semi-perishable or reduces the moisture 
content to from 30 to 40 per cent. Such fruit must be placed on the 
market for immediate use or held in cold storage. 


Dehydration is accomplished by raising the temperature of the 
ripening room to from 1380 to 140 deg. Fahr., and simultaneously 
reducing the humidity to 50 per cent. This should be done immediately 
following the ripening process. It is stated that a temperature of 140 
degrees darkens the fruit considerably, and could not be recommended 
except for those varieties which have a natural dark colour or which 
carry a very high moisture content. With many varieties dehydration 
completes the breaking down of the fibre around the seed cavity, an 
greatly improves the flavour. Men used to this class of work can 
accurately estimate the moisture content of a date by its appearance an 
feel, but an inexperienced person can well afford to sacrifice appearance 
for keeping quality and dehydrate the fruit until it is quite wrinkled. 


Packing. 


At this stage very little need be said about packing, but it a hoped 
that in days to come information on this subject will be needed 12 
Queensland. 


American growers have reached a high standard in packing dates. 
Under certain climatic conditions the danger of souring with soft 
varieties is reduced if some ventilation is provided and consequent loss 
of moisture permitted. Under similar conditions semi-soft dates at 
dates used for confectionery purposes require airtight containers to 
maintain a constant moisture content of the fruit. 


From this it will be seen that two distinct types of containers are 
‘nearly always required. The Americans pack their ‘‘Fancy’’ aD 
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“*Choice’’ soft dates in attractive containers having a net weight of 
from 8 oz. to 5 lb. These containers are of any desired shape, and hold 
one or more layers of dates. The oblong or square types appear to be 
the most favoured. Hither cardboard or light wooden containers appear 
to be equally suitable. The inside of the container is preferably treated 
with a paraffin wax preparation or lined with wax paper, and the 
individual dates are packed in such a design as to lend attractiveness. to 
the package. It is most advisable to cover these packages with a medium- 
weight cellophane, which not only excludes dust and insects, but also 
displays the fruit to better advantage. Cellophane also reduces the 


susceptibility of the dates to damage by surrounding atmospheric 


conditions. 


Fancy and choice semi-soft dates are usually packed similarly to 
soft varieties in tight moisture-proof containers, which may contain 
several layers of dates. A transparent window. of cellophane serves to 
display the fruit, and adds attractiveness to each package. 


Plate 185. 
Date products as they should appear when offered for sale. 


The lowest grade of dates is packed in heavy cardboard or wooden 
boxes holding 20 lb. or more. This grade would enter into direct cow- 
petition with the imported dates, and therefore care in arranging the 
fruit would assist in improving its appearance and sale. 


Queensland growers should remember that dates are usually con- 
sumed without being washed or sterilised by cooking, and should take 
precautions to place only wholesome, clean produce on the market. 
is considered that choice grades of dates could be sold on Australia 


markets in competition with fancy sweets, but in doing so it would be 


essential for the container and packing to be as attractive as possible. 


Cold Storage. 


Cold storage is a necessary operation connected with date produc 
tion. The present system in California is to prepare the fruit for market 
and to place it in cold storage at a temperature of 32 deg. Fahr., 
with a relative humidity of from 65 to 70 per cent. This provides 


- 
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Satisfactory storage for from three to six months, but when stored for 
longer periods it is advisable to transfer the fruit to a lower temperature, 
Say 18 degrees. 


Varieties. 


At present Queensland can boast of only a very small area under 
dates, and these are mostly seedlings possessing no special features 
whereby they can be listed as being extraordinarily good. Bearing this 
fact in mind, and knowing that dates will grow satisfactorily in certain 
districts in Queensland, the following factors should be considered. 


In the development of any new horticultural industry the question 
of varieties best adapted to local conditions and to present and future 
markets must be given very careful consideration. In the planting of 

ates even more consideration should be given to varieties than is 
actually necessary in other orchard plantings, because date palms cannot 
be grafted or budded. Once a variety is established it cannot be changed 
€xcept by destroying the planting and replacing it with another having 
4pparently more desirable qualities. 


It is estimated that there are 380 commercial varieties of dates 
8towing in the Old World, but importations to other parts of the world 
lave decided those responsible that less than a dozen of these varieties 
ate worth handling when starting out into this particular industry. 

ese varieties can be graded into three distinct types:—The soft dates, 
the semi-soft dates, and the dry or bread dates. 


Soft types, as the name implies, possess a soft, juicy flesh, and ripen 
early all varieties earlier than the other two types mentioned. 


Semi-soft varieties have a high sugar content and a lower moisture 
“ontent. When cured dates of this class may be stored for months in 
Noisture-proof packages. In California the Deglet Noor and the Zahidi 
“te tha two principal varieties of this type grown. 


in n 


_ Dry or bread dates have a high sugar content and a very low 
Moisture content, and when cured they become very dry and hard. 
of € Thoory is the outstanding variety of this bread-date class. Palms 
i this variety are the hardiest grown, and the fruit will keep indefinitely 

Properly stored. 


+0 Before very much can be done in Queensland offshoots will have 

of © imported from overseas, preferably from Arizona, United States 

pla Merica, for, although something of value may be achieved by the 

i ames of specially selected seed, the actual risk attached is too great 
€ undertaken by other than an experimentalist. 


The following list records briefly the varieties that are at present 
Wing in Arizona, and that would probably be most suitable for 
iting in Queensland :-— 


2r9 Deglet Noor—This variety is considered the finest semi-soft date 
Gate Due to its high sugar content and low moisture content the 
it is S keep in cold storage for long periods. Whilst the fruit is ripening 
and very susceptible to injury by rain and high atmospheric humidity, 
Speen scquently it would not be successfully grown except in a few 
ey favoured localities. The fruit is large, about 1} inches by 
req Ff - The colour changes from light rose to amber when ripe, and to 
“Ver 1sh-brown when cured. From 250 to 300 lb. per palm would be 
¥ fair cropping. 


‘Sro 
Dla 


. 
q 
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Halawi.—This is claimed to be the leading variety exported from 
Southern Iraq to all parts of the world. It is of the soft type and 
particularly hardy, and could be recommended very strongly. One 
objection is the somewhat small size of the fruit, but the ease with 
which it can be artificially ripened compensates for this to a great extent. 
The fruit is from 14 to 1} inches by # inch. The colour changes from. 


yellow to light amber when ripe, and to golden brown when cured. — 


Production would average from 150 to 200 lb. per palm. 


Hayany.—A large, soft type of date, low in sugar content, some- 
what difficult to market. It isa heavy cropper, but susceptible to damage’ 
from rain or high atmospheric humidity. The fruit is very large; being 
24 inches by 13 inches. The colour changes from carmine to purplish. 
black at ripening and curing. Production from 250 to 300 lb. per palm. 


Tteema.—aA large, soft type date, the fruit of which is very attractive 
and of excellent quality. The offshoots of this variety are very difficult 
to propagate, requiring special attention before being removed from 
the parent plant, and then planting in a nursery for at least two years. 
The fruit is large, 1} inches by 1 inch. The colour changes from yellow 
to amber at ripening, and to yellowish-brown when cured. Production 
would average from 200 to 250 Jb. per palm. ; 

Khadrawi.—A medium, soft type date, ripening very early, but 
bearing a somewhat light crop. If planted to itself the distance between 
the palms of this variety could be reduced from 30 feet to 25 feet. The 
fruit is of medium size, viz., 12 inches by { inch. Colour changes from 
yellow to amber when ripe, and to reddish-brown on curing, Production 
would average from 125 to 150 lb. per palm. 

Khalasa.—A medium, semi-soft type date of fine quality. In 
California it is reported to be resistant to rain damage. The fruit is 
of medium size, 12 inches by { inch, and the colour changes from yellow 
to amber when ripe, and on curing to a light brown. Production would 
average from 150 to 175 lb. per palm. 

Kustawi—A hardy, medium, soft type date, the fruit of which is 


very similar to the Khadrawi. This date is noted for its resistance t0 


injury by heavy rains and high humidity. Usually the heaviness of the 
crop is such that thinning out to approximately half is necessary, thus 
materially increasing the size of the fruit. The fruit is of medium size, 
about 14 inches by { inch, and the colour changes from yellow to amber 
when ripe, and on curing to reddish brown- Production averages from 
150 to 175 Ib. per palm. 

Maktoom.—A large, soft type date, the fruit of which ripens late 
in the season and is of excellent quality. This variety should be 
particularly suitable for Western Queensland conditions. The fruit 1s 
large being about 1} inches by 1 inches. The colour changes from 
light yellow to amber when ripe, and to a rich brown on curing. Pro 
duction would average from 175 to 225 Ib. per palm. 

Sayer.—A large, soft type date, of hardy habits, which should be 
suitable for Queensland planting. The fruit is large, about 13 inches 
by } inch, the colour changing from light yellow to deep amber whe? 
ripe, and to reddish-brown on curing. The production would averag® 
from 175 to 200 lb. per palm. 


Sphinz.—An American seedling of outstanding soft type quality. 


_ The fruit is large,.about 13 inches by 1 inch, with the colour changi2g 
from carmine to brown-black when ripe and cured. Production range 
from 250 to 300 lb. per palm. 


a. 
] 
‘ 
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«. . Zahidi.—A small, semi-dry date of fair quality. The fruit is. from 
14 to 14 inches by 1 inch, with colour changing from yellow to golden 

ee when ripe and cured. Production is from 225 to 250 lb. per 
Palm. 


Th; Plate 186. 
Under th, photograph (enlarged) was used as an advertising poster in California 
© caption: ‘‘Have a date with me!’’ 3 
1B 
The ¢ 
br 


hoory.—This is recognised as the best dry or bread date grown. 
Tuit is of medium size, with colour changing from yellow to dark 
N when ripe and cured. The production is about 200 lb. per palm. 
Qheainn are the varieties of dates recommended for planting in 
be allo, and. Offshoots should necessarily be free from disease, and will 
of A wed entry into the State only under supervision of the Department 
8Tculture and Stock. : 
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Parlatoria blanchardi, commonly referred to as the Parlatoria Date 
Seale, is present in Queensland, but fortunately this appears to be the 
only trouble affecting the palms in this State. 


This Department’s date experiment block at Barcaldine, which was 
established in 1935, is a definite move in the right direction. There are 
183 young palms growing in this plot, and observations are being 
recorded from time to time, such observations embracing matters of 
importance in connection with irrigation, suitability of soil, tempera- 
tures, &c. It is hoped that much valuable data will be obtained from 
these efforts, and that date growing in Queensland on a commercial basis 
will be an achievement shortly to be realised. 


[CONCLUDED. ] 


FERTILIZERS SOLD IN QUEENSLAND. 
A review of the fertilizers registered under the Act for the current year reveals 
the high standard of materials sold in this State, 
The following sets out the kinds of materials sold and the respective per 
centages of nitrogen (N) phosphoric acid (P.O; and potash (K,O) present in such 
materials. ‘ R 


Minimum— 
Phosphoric 
Nitrogen Acid Potash 
Fertilizer. } %o % %o 
Nitrate of soda .. f: =u x 15.6 — —_ 
Nitrapo (Potassium nitrate + sodium 
nitrate) a5 Bee te ows 15 _ 15 
Sulphate of ammonia .. Ag nee 20.6 — _— 
Dried blood if ae: ee Me 11-13 — — 
Superphosphate Re sf = —_ 20.5 ae 
(water soluble) 
Bone dust aE ne or Be 3-3.5 22-23.5 _ 
Meatworks fertilizer rie 7. 3 3-6 14-23 — 
Basie phosphate ag ue an — 17 _— 
(cit, sol.) 
Nauru phosphate .. ie oe mS —_ 37 —_ 
Sulphate of potash i: an oe — —_ 48 
Muriate of potash De, oH — — 50 


A large proportion of the fertilizers distributed in Queensland is sold in th 
form of mechanical mixtures, i.e., mixtures containing two or more of the above 
mentioned ingredients (with the exception of basic phosphate and Nauru phosphate 
in varying quantities. 

In order that the purchaser may be aware of the composition of the yariou? 
fertilizers, it is enacted by law that the respective minimum percentages of nit 
gen, phosphoric acid, and potash, together with the forms in which they respective” 
oceur, shall be declared on the label attached to each bag. This label should als¢ 
set out the name of the fertilizer, the net weight, and the name and address of 
manufacturer or dealer. ° 

Every sale of fertilizer over the value of 10s. must be accompanied by 4” 
invoice setting out the warranty required by the Act, 


The labels that must be attached to every bag of fertilizer and the invoie® 
Rar aty which must accompany the sale are the purchaser’s guarantee as to ? 
quality. 

__ It is to the intending buyer’s advantage to make himself acquainted thoroughly 
with the constituents of each fertilizer advertised as useful for his purpose bet? 
making a purchase. mt 

The use of the materials tabluated in this note—and mixtures made £72 


yea) sound policy, which can be followed profitably by primary producers cons 
cerned, : { : 


UQUST is normally a dry month in Queensland, and this year has 


proved no exception, as, apart from the scattered rains early in 
he month, no beneficial falls have been received. The South Coast re- 
Celved only light falls, but the Downs and south-west received from 
16 points at Warwick to as high as 1 inch at Talwood. At the time of 


Writing (24th August) pastures are rapidly drying off, and rain is. 


tequired both to provide feed and to enable the sowing of spring crops. 


WHEAT. 


The crops are looking promising, but over the greater area now 
Yequire substantial rain to promote a continuity of growth. Excellent 
Stowth was made during July, the wheat stooling out well and being 
Wcheeked by the severe frosts which are sometimes experienced. How- 
ever, the lack of subsoil moisture is now being felt, particularly in the 
a arwick district, where some crops are reported to be withering. With 

vcreasing temperatures, drying westerly winds, and greater transpira- 
ion of moisture, it is apparent that rain is now urgently required. 


a been sown, a heavy infestation of wild oats is reported, in many 
itl ances to such an extent that it will be necessary to feed off or 
aia in the infested paddocks. This weed pest is likely to increase 
Bere efficient fallowing and rotation of crops is practised to a.greater 
tan Sown to wheat during the present season, and owing to the sub- 
x =a lal advance in world prices, the return to growers should be 
; meter than that received for many years past. The State Wheat 
ae ae has paid 3s. 9d. per bushel for 1935-36 grain to date, and although 
aie Veries were under average only 1 per cent. of the crop was dis- 
ed of as feed, no less than 79-5 per cent. of the balance being classi- 
as Q1 standard. ; 
GENERAL. 


‘ne harvesting of Atherton Tableland maize has proceeded under 
Ree Conditions, a record yield of more than 20,000 tons being expected. 


So . A r ~ myof 
pthern Coastal areas, and are making good progress, although in need 


r 
ies at an early date. The spring crop is usually a risky one, but 


ate a failure fr in is indi d such b fi 
u om grain is indicated such crops can be profitably 
Uilised ag fodder or silage. 4 


In the Allora and Goombungee districts, where an increased area | 


nt in future years. It is estimated that over 300,000 acres have 


ngs of early maturing maize varieties have been made in the, 
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Local onion growers can anticipate good prices for their crops this 
year, as, owing to a shortage in the south, values have already exceeded 
£20 per ton. With October harvesting growers can, therefore, cater 
not only for local requirements, but also for southern trade, and if due 
attention is given to packing in new bags and to adequate grading some 
excellent returns should be realised. 


Plate 187. 
A Farmer’s Home on the Burdekin Delta, North Queensland. 


Cotton. 

The exceptionally dry weather which has been experienced during 
August in all the cotton-growing districts has allowed of the harvesting 
of the cotton crops to be continued under nearly ideal conditions. 
Although the rate of receivals at the ginneries has naturally slowed 
down as compared to the previous months, 1,181 bales of lint were 
ginned during the month—the total number now being 12,881 bales, 
composed of 9,080 at Glenmore and 3,801 at Whinstanes. 


Seed distribution for the coming planting is now well under way— 
seed sufficient for some 20,000 acres having been distributed to date. 
It is apparent by the range of applications being received, that @ 
decided increase in interest in cotton-growing is occurring. This augurs 
well for the desirable expansion of acreage being obtained that 38 
necessary to produce the amount of cotton which will be required by 
the Australian spinners during the coming season. 


Sugar. ‘es 


Weather conditions during the month have been uniformly dry 


throughout the sugar areas, with temperatures somewhat lower tha? 
normal, and some frosts in the south. 


Ratoon crops are making only fair growth. Planting was seriously 
delayed in northern areas, due to the prolonged wet season, while 1” 
the south it is held up pending a suitable fall of rain. 


Standover cane is yielding a satisfactory sugar content in the 


southern districts, but it is considerably below that of last year 19 
northern areas. 


’ 
| 
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SOME TROPICAL FRUITS. 
No. 11—THE SOUR SOP. 


S. E. STEPHENS, Northern Instructor in Fruit Culture. 


THE Sour Sop is a tree of frequent occurrence in the gardens of North 
. Queensland. The fruit is of a type more suited to garden cultiva- 
tion than to commercial planting, and its production is therefore more 
°n those lines, hence it is only farely seen in fruit shops. In the 
eae i Cairns and the surrounding district odd trees are commonly 
with. 


The tree is known botanically as Anona muricata, i., and is native 
of tropical America. It differs from other cultivated Anonas in being 
Practically an evergreen. Only when growing in situations inclined to 

TY out does it shed its old leaves before the new ones are produced. 


é The foliage is a dark glossy green, giving the tree an attractive, 
ttmental appearance, The laurel-like leaves are glabrous, compara- 
Wely thick and leathery in texture, up to about 6 inches in length. 
Owers are usually produced in profusion, and may arise from any 
Part of the tree, ranging from the trunk and main branches to the 
Previous season’s lateral growths. They are large, the three outer petals 
bens up to 14 inches across. These petals do not overlap one another, 
i. are laid with their margins adjacent, consequently, as they are 
ughly shield-shaped, the unopened flower has somewhat the form of 
tee-sided pyramid. : 

sett; Only a small proportion of the flowers set fruit—in fact, the 
A Ing of fruit is characteristically so light that it is regarded as one 
0 the chief drawbacks to commercial cultivation in some countries. 
€ limited number of fruit which does set there are nearly always 

ew that do not develop properly, and produce only malformed 
Pecimens. A dozen to twenty good fruits is usually considered an 


e 
Xcellent crop for one tree. 
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The fruit is a large one, frequently up. to 10 inches or more in 
length, quite commonly 8 inches long, and weighing 4 to 7 Ib. The 
outline varies from heart-shaped to almost oblong. The skin is green, 
thin, and leathery, and its surface is studded with short, green fleshy 
points or spines arranged in whorled rows extending from the stem 
end to the apex. The flesh is snow-white and highly aromatic. In 
texture it is cottony, and to eat it out of hand one is given the impression 
of chewing a mouthful of cotton wool soaked in juice. The flavour 
is good, but to enjoy it to the full some preparation is needed. The 
pulp should be placed in a colander and the juice expressed and drained 
off into a dish. It may then be made into a fruit jelly with the addition 
of a little gelatine or it may be eaten as it is after being chilled. Such 
treatment renders the fruit really delicious. In the Cairns district the 
season for the fruit is an extended one, commencing about April and 
lasting over several months. 


Plate 188, 
Young and half-developed Sour Sop fruit on the lateral branches. 
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The Sour Sop is more strictly tropical than even the Sugar Apple,. 
and thrives under the moist, humid conditions to be found in the 
tropical coastal wet belt. On a loose, rich, loamy soil under such con- 
ditions of climate the tree grows rapidly. Even on the sandy soil of 
Cairns trees 15 to 18 feet high and only six to seven years old have 
been noted. These, however, have been growing at the outflow of a 
house drain, and were, consequently, abundantly supplied with water 
at all times of the year. 


< Plate 189. 
The peculiar habit of fruiting on the trunk. 


will The tree will commence fruiting at three to four years of age, and 
3 continue cropping regularly with practically no attention. W. 
ok notes, however, that in Cuba liberal dressings of fertilizer 
Th € been found beneficial in increasing the amount of fruit produced. 
de fertilizer used in that country is one containing 3 per cent. nitrogen. 
Per cent. phosphoric acid, and 10 per cent. potash. J. 0. Briinnich’s 
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recommendation for anonaceous fruits in Queensland is 1 to 3 lb. of 
superphosphate, 2 to 6 lb. of meatworks manure with blood, and 1 to 2 
Ib. of sulphate of potash per tree, according to age, which mixture 
gives a practically identical formula to that mentioned above. 


Plate 190. 
Sour Sop tree five years from seed. 


Sour Sops are commonly raised from seed, which germinates easily- 
The seed should be sown in a. moist, shaded situation, and may take 
a month to germinate. Seedlings frequently spring up spontaneously — 
under bearing trees. Vegetative propagation is not practised in this 
country, but it should be adopted if a particularly desirable tree 18 
ever located. P. J. Webster has found it may be shield-budded 
successfully. 


The chief insect pest attacking the Sour Sop is the- Mealy Bug: 
These insects are frequently found thickly congregated on the fruits. 
The customary nicotine sulphate and soap spray applied with fore? 
is quite satisfactory as a control measure. 
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FRUIT MARKETING NOTES. 
JAS. H. GREGORY, Instructor in Fruit Packing, 


DURING the past month the Royal National Exhibition was held, and 

many interesting contacts were made. Many were the different 
viewpoints on marketing met with during meetings with fruit- 
growers during Exhibition Week. From the aspect of a fruit display 
the Exhibition was most successful, much excellent fruit being shown. 
The frequent remarks of the public, ‘‘What beautiful fruit; we can’t 
buy fruit like that’’—afford material for serious thought. - Is it because 
they will not pay the price? There are plenty of shops which sell good 
quality fruit. 

One of the features of the Department of Agriculture and Stock 
Court at the Exhibition was a display of tropical fruits, in which an 
amazing interest was shown by the public. For the period of the Exhibi- 
tion officers were continuously on duty to give information on the various 
fruits displayed, and they all remarked upon the interest shown by 
the public and the numerous requests as to where the fruits could be 
obtained and how to use them. Most of the fruits came from North 
Queensland, splendid specimens of granadillas and other tropical fruits 
being displayed. for the duration of the Exhibition these fruits kept 
in excellent condition, notwithstanding their previous long journey from 
Cairns. There is no doubt that North Queensland growers, with every- 
thing in their favour so far as the production of these fruits is con- 
cerned, are missing a golden opportunity in not making greater efforts 
to create a tropical fruit trade. 


Market quotations have not fluctuated during the month to any 
great extent, although most fruits showed a tendency to rise in price. 
anana prices in Melbourne and Sydney have reached much higher 
levels than for some time, up to 23s. per case being obtained in Sydney. 


Prices on the various markets at the commencement of the last 
week in August were— ; 
CUSTARD APPLES. Te 
Brisbane prices for good quality fruit ranged from 3s. to 4s. 6d., 
With some special large sizes to 6s. Sydney prices were from 5s. to 7s. 
d., and Melbourne from 6s. to 8s. Owing to the season drawing to a 
Close, most lines are on the small side. 


‘ PAPAWS. 

In Brisbane locals brought from 2s. 6d. to 4s. per bushel case, and 
Gunalda from 3s. 6d. to 5s. 6d., Yarwun from 7s. to 9s. per tropical 
ase. In Melbourne 10s. to 14s. per tropical case was obtained; green 
thes are unsaleable. Sydney prices were from 8s. to 12s., with special 
oloured ripe lines to 15s. 


AVOCADOS. , 


Realisations in Brisbane were from 8s. to 10s. per case, and in 


iq tbourne up to 15s. °'The season for this fruit is now rapidly drawing 
Close, ; coe ; / 


PINEAPPLES. : 

its Brisbane prices for Smooths were from 3s. to 6s. per case, and 2s. 

wn 8. per dozen; Ripleys brought from 3s. to 5s. per case, and from Is. 
38. 6d, per dozen, This market has been rather slow for pineapples 


te the last few weeks. 
6 
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Melbourne prices were from 8s. to 9s. per case, with green fruit 
unsaleable, and not wanted. Prices in Sydney ranged from 8s. to 10s. 
per case, there being a steady demand for good ripe fruit. 


BANANAS. 

In Brisbane, Cavendish bananas realised for Sixes 10s. 3d. to 12s. 
6d., Sevens lls. 3d. to 12s. 6d., and Hights 138s. 3d. to 14s. 6d. -Im- 
mature, thin and ribbed fruit is not popular, yet some growers are show- 
ing a tendency to cut their fruit too soon During the cooler weather 


there is no risk incurred by allowing the fruit to develop a little. Lady 


Fingers brought from 243d. to 7d. per dozen for good lines. 


Melbourne prices for Cavendish were:—Sixes 14s. to 15s., Sevens 
16s. to 17s., Hights and Nines 18s. to 19s. per case, with some special 
lines at higher prices. In Sydney, Sixes realised from 14s. to 16s. per 


case, Sevens from 16s. to 18s., and Hights and Nines from 18s. to 21s. : 


per case, with some specials to 23s. 


CITRUS FRUITS. 

Oranges——Common oranges on the Brisbane market realised from 
6s. to 7s. per case, a few lines from the Gayndah district from 8s. to 
10s., and Redland Bay fruit from 7s. to 9s., with some special lines 
higher. Imported Navels brought from 6s. to 9s. 


Mandarins—Emperors brought from 7s. to 8s., with Gayndah lines 
to 12s.; Scarlets from 4s. to 9s.; Glens from 8s. to 13s. Many lines of 
small Scarlets and Glens are hard to clear. 


Grapefruit.—Prices ranged from 4s. to 6s. per bushel. 


Lemons.—Loecal lines realised from 4s. 6d. to 6s. per case, and 
Gayndah fruit from 9s. to 11s. Some lines give the appearance of 
being uncured, and are consequently hard to sell. Growers should 
remove lemons from the trees at the beginning of the change from the 
green colour, and carefully store them in a cool dry place in single 
layers. The fruit will sweat down and colour excellently, and if the 
operations have been carefully carried out, will keep for many weeks. 


Melbourne citrus prices were:—lLemons, 5s. to 8s.; oranges, com- 
mon, 5s. to 7s.; grapefruit, 4s. to 9s., skin-marked fruit being hard 
of sale; mandarins, 5s. to 9s. In Sydney local Navels realised 3s. to 
_%s., and local Emperors 2s. 6d. to 7s. 


PASSION FRUIT. 
Attention is drawn to the prices obtained in Melbourne for this 
fruit, viz., from 14s. to 22s. Sydney prices were from. 6s. to 10s, per 
half-bushel, and Brisbane from 4s. to 11s. 


STRAWBERRIES. 


Brisbane prices for average quality were frori 5s. to 7s. per dozel 


boxes, with specials from 9s. to 12s. a dozen. In Sydney, trays were 
from 3s. to 5s., and boxes from 8s. to 14s. a dozen. 


TOMATOES. 


In Brisbane ripe fruit realised 1s. 6d. to 3s. 6d., green fruit 1s. 6d. 


to 3s., with coloured lines from 2s. to 5s. In Melbourne, Queensland 


4 
F 


. 
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re-packed half-bushels brought 6s. to 8s., Adelaide hothouse 10s. to 
12s., and West Australian 7s. to 10s. In Sydney from 4s. to 5s. 6d. 
a half-bushel was obtained. 


; APPLES. 

Growers with apples in cold storage would be well advised to 
place them on the market in small consignments. All varieties should 
be removed by mid-September at the latest. The present prices should 
be quite satisfactory, viz., Granny Smith to 13s., Dunns to 10s., and 
Delicious to 11s. The Delicious variety is now beginning to open up 
faultily. Interstate senders to the Brisbane market should take notice 
that the weather is now warming up, and varieties such as Rome Beauty, 
Jonathan, -and Delicious, under these conditions, do not have a very 
satisfactory marketing life in Queensland. Large sizes should not be 
sent under any circumstances. * 


CUCUMBERS. 
Prices in Melbourne for bushel cases were from 15s. to 17s., in 
Brisbane from 9s. to 11s. 
LETTUCE. — ; 

Lettuce on the Brisbane market brought from Is. to Is. 6d. per 
dozen. Many growers have adopted the tropical case for packing, a 
leaflet describing the correct methods to adopt being procurable free 
upon application to the Under Secretary, Department of Agriculture 
and Stock, Brisbane, along with other pamphlets mentioned in these 
notes. _ 

Publications —A packing chart for lemons is now available, as is 
also a new publication on apple marketing. 


REPLACING MISSING GRAPE VINES. 


3 F, L. JARDINE, Plants Inspector, Stanthorpe. 
t The propagation of grape vines by layering is an operation usually adopted. 
9 fill up the vacant spaces in the vineyard. 


ai After the second year, the replanting of missing vines’ becomes increasingly 
ifficult and uncertain. Those that do survive are usually dwarfed and unprofitable. 
is possible, however, to successfully replace missing vines at any age by layering. 
un Layering ig a simple operation, and may be carried out as follows:—A strong 
<a of the previous year’s growth is selected from a neighbouring vine and, 
oe out severing, it is bent down and buried where the plant is to grow, in a 
aoe 8 to 15 inches deep, according to the class of land, The extremity of the 
ae is allowed to protrude above the surface with a sharp bend, leaving two 
rots out of the ground. The following summer the portion in the ground makes 
8, and also is nourished by the mother vine. 
The only care necessary to. these layers during the growing season is to remove 
Stowth on the layered cane. between the mother plant and where it enters the — 
und, leaving only that growing from the extremity for the new vine: - 


meena the second season the young vine is severed from the parent, when it 
© permitted to carry a reasonable crop.- 


do prowers will be well advised to attend to this matter while the grape vines are 


Unproftaple ees in a vineyard, apart from the unsightly appearante,) are most 
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iy Answers to Correspondents oy 


BOTANY. 


Replies selected from the outgoing mail of the Government Botanist, Mr. C. T. 
White, F.LS. 


Phalaris—Toowoomba Canary Grass. 
A.A.F. (Mondure, via Murgon)— 


The grass you sent bore no seed-heads and gave a little difficulty in determining. 
It is Phalaris tuberosa, the Toowoomba Canary Grass, undoubtedly one of 
the best winter legumes in Australia. On the whole it does better in the 
cooler climates than the warmer, and we were very interested to learn that 
it lasted through the summer with you at Mondure. The grass is extremely 
palatable and on this account we are not surprised that your plants do not 
get a chance to seed if stock have continual access to them. Seeds should 
be sown in autumn, but the grass really wants cultivated conditions to do 
well, and stock should be kept off it for a little time until its roots are 
established. 


Three Weeds. 
P.B. (Brooweena, Gayndah Line)— 


(a) Raphanus raphanistrum (charlock). This is one of the weeds known as 
“mustard weed or turnip weed. It is a very common weed of cultivations 
in Southern Queensland. 


(b) Emex australis (Cape spinach or prickly jack), also known in Queensland 
as bullhead or cathead burr, This name, however, is applied to a number 
of burr plants in Queensland. The plant is not known to possess any 
poisonous properties. It is, however, a very bad weed pest, and should be 
eradicated when it first appears. 


(c) Polygonum convolvulus (climbing buckwheat). This weed makes its appear- 

_ ance every now and again in cultivation areas in different parts of Queens- 

land. Occasionally it becomes rather a bad pest, but does not seem to 
spread to the extent of some other weeds. 


A Native Bean. 
L.H.B, (Chinchilla) — 


The specimen represents Canavolia obtusifolia, a native bean for which we 
have not heard the common name. It belongs to the same genus as tlic 
sword bean and jack bean—two beans cultivated to a limited extent 1 
Queensland. ‘The latter, which we have grown ourselves, we have foun 
quite an edible bean, both the pods in the young stages and the nearly 
yipe seeds, The species you send also occurs in the Islands of the Pacific, 
and we have had always understood it to be dangerous, but a friend wh? 
~botanised in the New Hebrides for the best part of a year informed US 
that the beans were a regular source of food to the natives. 


Winter_Rhodes Grass—Devil’s Fig.’’ 
C.S.C. (Mackay)— : 


1. Chloris distichophyla (winter-growing Rhodes grass). This grass seems 
to be very palatable to stock, but tests made here and in New South 
Wales show it to possess a prussic acid yielding glucoside in fair quantities. 
In spite of this, however, like many other prussie acid-yielding plants it 
seems to be fed on by stock in most cases with impunity, Stock, howevel 
should never be allowed to gorge themselves with it on an empty stomach. 


2. Solonum torvum, familiarly known in Queensland as Devil’s Fig. It 18 
rather a serious pest in some coastal localities. 
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Mount Larcom Specimens Identified, 


W.D. (Bracewell, Mount Larcom, Q.)— 
1. Castanospermum australe (Moreton Bay chestnut or bean tree). This is 
a native tree with a durable timber much prized for high-class furniture ~ 
and panelling. Black bean is the official name adopted for the timber by 
the Queensland Forest Service. The trees are often faulty and the timber 
presents some difficulties in seasoning. 

. Jacaranda acutifolia (the jacaranda tree), a native of South America. 

. Schinus molle (the pepperina tree or pepper tree), a native of South America. 

. Bauhinia candida (white bauhinia), a native of Tropical Asia. 

. Sterculia discolor (scrub bottle tree). 

. Ficus Benjamina (weeping fig), a native of India. 

. Ficus, stephanocarpa (sand-paper fig), also called purple fig, a native of 
creek banks in coastal Queensland. : is 

. Tamarindus indica, The tamarin is now widely cultivated in all tropical 
and sub-tropical countries, and is thought to be a native of Tropical 
Africa. The name Tamarin is derived from the Arabian Tamare-Hindi, 
meaning Indian date. ; - 


SID OF © po 


oo 


Black Nightshade. 
A.G.S. (Bowen)— = 

Both specimens represent forms of Solanum nigrum, the black nightshade, or, 

as it is more commonly called in Queensland, blackberry. The green leaves 
» and green berries of both plants ewould be harmful to stock if eaten in 

any quantity. These species occur in Queensland in a number of forms, 
>and although the ripe berries are eaten freely without any ill effects, the 
green parts we have always regarded as dangerous, as they contain a 
poisonous alkaloid, solanin, which tends to disappear from the berries as 
they ripen. It is just possible that the purple form may contain more of 
the poisonous principle than the green one, but on this point we are not 
certain, We would like to see specimens of it later on in berry. 

Generally speaking, so far as we have observed, stock seem to avoid these | 
plants when they are growing, although on one or two occasions it has been 
reported to us that pigs have been poisoned by them, and in the southern 
States fairly definite reports of sheep having been poisoned by eating the 
green plants are on record. : 


Forestry Specimens Identified. 
— 8.D. (Cawarral)— 2 
1. Eucalyptus tereticornis (Blue gum). This ig a very strong hardwood for 
- general structural purposes. It is said to have high durability in damp 
situations, and to have excellent resistance to white ant attack. : 
2. Huroschinus faleatus, var. angustifolius. This tree goes under many local 
names, one of the commonest being maiden’s blush. This name, however, 
We think should be reserved for a different tree with very much broader 
leaves. ‘The Queensland Forestry Service has adopted the name of blush 
eugerie for the timber. It is a light soft timber, lacking durability and 
very susceptible to borer attack. ; 
8. Cordia dichotoma (the Sebastian tree). This tree has a wide distribution 
outside Australia through the Malayan Archipelago to India. In India 
- the wood is considered fairly strong, and is used for boat building and 
Various purposes. So far as we know it is not used here at all, The 
mucilaginous fruit is used in India as a laxative and to give relief in 
chest and throat affections. : 
2 Melaleuca leucadendron, var. coriacea (tea tree). ‘The correct spelling of 
this word is ‘‘tea,’? not ‘‘ti’’ as usually written. The origin of the name 
1s that Dr. Anderson, who was the surgeon and naturalist on Cook’s third 
voyage to Australia, used the leaves of an allied plant as a substitute for — 
ordinary tea, and the drink, if not particularly palatable, was found useful 
T i keeping down scurvy, hence the local name. “e . 
here are many varieties of Melaleuca in Queensland, and the Queensland 
orest Service has adopted the name of Brown Tea Tree for the timber 
of them. If you have by this time obtained a copy of ’’Uhe Timbers and 
Porest Products of Queensland,’’ by E. H. F. Swain, you will find quite a 
lot said about the timber. “ 
* “Ucalpytus crebra (narrow-leaved iron bark), one of the strongest and most: 
durable hardwoods. 
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Sour or Yellow Grass. 
C.F.A.R. (Caloundra) — 

The specimen represents Paspalum congugatum, gonerally known in Queensland 
as Sour Grass or Yellow Grass. This grass is spread very widely over the 
tropical regions of the world and has been established in North Queensland 
for a number of years. More recently it has travelled south, and is now 
found in various localities and in the Northern Rivers of New South Wales, 
but does not seem to spread to any thing like the extent it does in the 
North, Farmers in North Queensland are very perturbed about the grass 
owing to its invading paspalum pastures, very much reducing their value 
from a dairying standpoint. We have, however, in New Guinea seen mules 
feed largely on it and work quite well, although, of course, they were 
supplied with other fodder. 


A‘Common Tropical Legume—A Chickweed. 
J.A.P. (Kairi, N.Q.)— : 

The specimen represents Alysicarpus vaginalis, a common tropical legume quite 
abundant in parts of North Queensland and North Australia. It is palat- 
able to stock, and we should say a valuable addition to the native pasture. 
We have not heard the local name given to it. : 

The other specimen represents Drymaria cordata, a plant of the Chickweed 
family. It is spread widely over the Tropics, and is thought to be a native 
of Central America. It is a very common weed of rice fields in the East, 


but in Queensland and New Guinea seems to be confined to rather damp — 


situations, as along creek banks, and rather wet scrub edges. It is not 
known to possess any poisonous or harmful properties, and its allies in 
cooler parts of the world are quite useful fodder herbs, particularly as 
green stuff for birds and poultry. — : 


, 


Prickly Poppy. 
M.O. (Townson)— 

The specimen represents Argemone Mewxicana—Prickly poppy. This plant 
possesses poisonous properties, but having a very bitter sap stock generally 
leave it alone. The only record that has come under our notice of stock 
having been poisoned by the plant is where the weeds have been cut, 
allowed to wilt, and the subsequently softened plants eaten by calves. 


Elephant Grass. 
H.L.E.S. (Harlin, Brisbane Valley)— 


The specimen represents elephant grass—Pennisetum purpureum. This grass — 


strikes very readily from cuttings which may be put in any time during 
the spring or summer. In the taller plants the canes become very har 


and woody, but if the plant is kept down it makes a bulk of quite good 


forage for cattle, either for chaffing or feeding off. 


A Common Weed in the North. 
J.F,O’N. (Richmond, N.Q.)— : 
The specimen represents Pterocaulon sphacelatus, a fairly common weed 12 
North Queensland, but for which we have not heard a distinctive loc 
name. It is sometimes called stink weed, sometimes rag weed, Thes? 
names, however, are applied to a number of different plants in Queensland. 
It is not known to possess any poisonous or harmful properties, but seems 


to be left untouched by stock. It is not new to the North-west, as w 
have a number of specimens from various localities in Western Queenslan® 


and we -have collected it ourselves along Julia Creek. 


Burr Medic, 
J.R.M. (Goondiwindi) — ie . ‘I 
The specimen is Medicago laciniata, a species of burr medic or burr trefo en 
naturalised in Queensland and some of the north-western and weste 4 
districts of New South Wales. It is nothing like as common as the comm? 
burr trefoil (Medicago denticulata). It is said’ to be earlier than 


ordinary burr trefoil, and Brakewell, in his ‘‘Grasses and Forage Plants - 


of New South Wales,’’ says it is more nutritious, but it does not seem 
us to bear the same amount of leafy forage. . 
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General Notes 


Staff Changes and Appointments, 
: The following officers of the Department of Agriculture and Stock have been 
f transferred :— : 
Messrs. O. L. Hassell, Senior Instructor in Agriculture, from Townsville to 
Atherton; T. G. Graham, Instructor in Agriculture, from Dimbulah to 
Townsville; H. W. Baird, Field Assistant, from Townsville to Mareeba; 
and H. MeNee, Cadet, from Mareeba to Dimbulah, ; 

Mr. T. Herbert, Fairymead Sugar Mill, has been appointed an Assistant Cane 
Tester for the remainder of the season. 

Mr, James Purcell, Toowoomba, has been appointed Chairman of the Dairy 
Products Stabilisation Board until 31st December, 1938. 

Mr. A. S, Nicolson, Lindeman Island, has been appointed an Honorary Ranger 
under the Animals and Birds Acts and the Native Plants Protection Act. 

Mr. S. Theodore, care of Tully Sugar Mill, has been appointed Millowners’ 
Representative on the Tully Local Sugar Cane Prices Board, vice Mr, F. N. King, 
Tesigned, : ; 

The following transfers of Inspectors of Stock, Slaughter-houses, and Dairies 
have been approved:—Messrs. R, J. O’Sullivan, from Maryvale to Allora; A. R. 
Setts, from Upper Pilton to West Haldon; S. C. Allan, from Crow’s Nest to 

Tantham; and R. Pusey, from Grantham to Crow’s Nest. i 

Messrs. A. Fordyce (North Side, Mackay) and J. Trevaskis (Farleigh) have 
been appointed Canegrowers’ Representatives on the Farleigh Local Sugar Cane 
- tices Board. 

. Mr. Harry Hooper, A.F.I.A., Department of Agriculture and Stock, has been 
®Ppointed also an Inspector of Accounts under the Pig Industry Act. 
8 Constable J. H. Clay, Dobbyn, has been appointed also an Inspector under the 
laughtering Act, / : ; 
i Mr, A. McDowall, Slaughtering Inspector, has been transferred from Mary- 
Tough to Coolangatta. — 

th Constable B, H. Porter, Wandoan, has been appointed also an Inspector under _ 

“le Brands Acts and the Slaughtering Act. He wale 
Mr. w. Peterson, South Bundaberg, has been appointed an Honorary Ranger 

mer the Animals and Birds Acts and the Native Plants Protection Act. 

% Mr. A. Canty (Red Hill), a qualified candidate, has been appointed an Inspector 

SL Probation under the Dairy Produce Acts, the Diseases in Stock Acts, and thie 

Ughtering Acts, Department of Agriculture and Stock. 
ins The Officer in Charge of Police, Dayboro, has been appointed also an acting | 
Pector of stock. 
Messrs, L. J. Pritchard and W. H. Sawford, of the Austinville Banana Settte- 
» have been appointed honorary rangers under the Animals and Birds Acts. 
: the Native Plants Protection Act. 
, ran tr. W. A. Winchester, of Bundaberg, has tendered his resignation as an honorary. 
; 8er under the abovementioned Acts. 


The Ege Board. 


and a Order in Council has been issued under the Primary Producers’ Organisation 
the quttketing Acts, modifying and adding to the Orders in’ Council constituting 
Paym 8 Board, in respect of the acceptance by the Board of the commodity, the 
Brishan’ for eggs, equalisation deductions, the delivery of eggs elsewhere than at 
gps ne, the freight on eggs, and the Board’s decision regarding the quality of | 


AN 


Way a amount of levies heretofore made by the Egg Board may be assigned by 
ign t Security to any bank or institution to which the Egg Board may be indebted 
or "ancial accommodation for the cost of acquiring land or constructing depots 
Bog dings. ‘The Board may invest the proceeds of any levies or funds of the 


ard j % 
a in any approved investment. 


the p, Sulations have also been issued under the abovementioned Acts empowering 

Cree oar to expend the amount of any levies for the purpose of acquiring land and 

leviog & buildings, or for administrative purposes; and to assign the amount of any: 

indebted. ey. of security to any financial institution to which the Board may he 
d, 


or financial accommodation for the cost of erecting buildings or acquiring 


. 
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Peanut Board. 


The election of a growers’ representative for District No. 1 (Weinholt and 
Nanango) of the Peanut Board took place at the Department of Agriculture and 
Stock, on the 21st August, with the result that the present member, Mr. Young, was 
returned by a majority of 130 votes. 


The voting was— 
Leslie V. Young, Wooroolin .. oo a ix .. 253 votes. 
Norman J. Christiansen, Wooroolin .. 3 30 :. “123 votes. 


Mr. Albert George Whiting, of Atherton, was returned unopposed for the 
Northern District of the Peanut Board. 


Bingera Mill Levy. 

Regulations have been issued under the Primary Producers’ Organisation and 
Marketing Acts empowering the Bingera Mill Suppliers’ Committee to make a 
levy of one-farthing per ton on growers whose sugar-cane is loaded at Uping, 
Mellwraith, Maroondan, and Delan railway sidings, and supplied to the Bingera 
Mill, such levy to be used for administrative purposes by the Maroondan Branch 
of the Bingera Mill Suppliers’ Committee. Fifty per cent. of the growers con- 
cerned may, on or before the 21st September next, lodge a petition for a poll on 
the question of whether or not the levy should be made. 


Banana Levy. : 

Existing regulations under the Fruit Marketing Organisation Acts covering 
banana levies have been rescinded, and a new regulation has been issued in lieu 
thereof, empowering the Committee of Dirction of Fruit Marketing to make a levy 
on all growers of bananas in Queensland for the period from 8th August, 1936, 
to 3lst December, 1939. 

The levy shall be at the following rates:— 

On all bananas sold or consigned, whether by rail, road, or boat to any agent 
or company in the Greater Brisbane Area, at the rate of 4d. per case 
containing 13 bushels or less; or when marketed in the bunch at the 
rate of 1d. for every £1 or part thereof of the gross amount realised. 


On all bananas consigned by rail, road, or boat, to any agent or company 
in Queensland to any centre other than the Greater Brisbane Area at 
the rate of 1s. per ton of cased bananas containing 14 bushels or less; 
or when marketed in the bunch at the rate of 10d. per ton, and in 
either instance a proportionate part of such amount for any fraction 
of a ton with a minimum of 1d. for any one consignment. 


The levy on all bananas railed from any Queensland railway station (except 
Warwick, Toowoomba, Cairns, Townsville, Mackay, Rockhampton, Central, Roma 
Street, Brunswick Street, Woolloongabba, and South Brisbane may be collected 
by the Commissioner of Railways to the extent of 1s. per ton on cased bananas 
containing 14 busheds or less, and to the extent of 104. per ton on bunch bananas. 


Slaughtering Licenses. 


Regulations Nos. 6 aud 7 under the Slaughtering Act have been amended +0 
provide that, in cases where an application for the grant, renewal, or transfer of 2 
license of a slaughter-house is adjourned to enable the applicant to provide suit- 
able premises elsewhere, a provisional license to slaughter stock in his presen 
premises during such time as is reasonably necessary to enable him to obtain such 
suitable premises elsewhere, may be issued. 


Levy for Banana Industry Protection Board. : 

An Order in Council has been issued under ‘‘ The Banana Industry Protection 
Act of 19297’ providing for a levy on banana growers to be used for the mainte? 
ance of the Banana Industry Protection Board. The levy is similar to that of las 


year, and is at the rate of 14d. per case containing one and a-half bushels or less) 


and 2d. in the £1 on the proceeds of sales of bananas marketed in the bunch, 


Pineapple Levy. 


Executive approval has been given to the extension for a further period of 
twelve months from the 20th August next of the Pineapple Levy Regulation. 


‘Clifford Park a Sanctuary. 


The Clifford Park racecourse and an adjoining property, Westwood, Toowoomba; 
have been declared a sanctuary under the Animals and Birds Acts. 
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Snakebite and its Treatment. ' 

The marks of a snakebite were two punctures, sometimes with two or, more 
scratches. In treating a bite on the hand the ,first thing was to apply a ligature 
above the elbow without a second.’s delay. Next, the place should be wiped and the 
punctures cut through (along and never across the limb) with a piece of broken 
glass or a sharp blade. Crystals or permanganate of potash should then be rubbed 
freely into the cut. After an hour the ligature (which should be twisted with a 
Stick very tightly) must be loosened for 30 seconds. This allowed fresh blood to 
flow, and unless it was done the flesh might mortify. The loosening and retying 
of the ligature should be repeated every 15 minutes for another hour. When the 
ligature was put on within half a minute of being bitten recovery was practically 
assured.—J. R. Kinghorn (Australian Museum) in the ‘‘Sydney Morning. Herald.’’ 


Plywood and Veneer Board. 

An Order in Council has been issued under the Primary Producers’ Organisation 
and Marketing Acts, empowering the Plywood and Veneer Board to obtain from 
manufacturers of plywood and veneer information relating to such commodities, and 
authorising such Board to appoint persons to inspect the books and accounts of 
manufacturers or agents. 


Plywood and Veneer Board Levies. 
Executive approval has been given to the issue of Regulations under the 
Timary Producers’ Organisation and Marketing Acts extending the Plywood and 
Veneer Board Levy Regulations empowering the Board to make a levy to provide for 
its administrative expenses; and further empowering the Board to make a levy at 
the rate of 3d. per 100 ft. face measurement on all pine plywood delivered between 
the 8rd May, 1936, and the 2nd May, 1939, for subsidising overseas shipments, 


Membership of a District Cane Growers’ Executive. 

The regulation under the Primary Producers’ Organisation and Marketing 
Acts relative to the qualification and disqualification of persons for election as 
members of a district cane growers’ executive has been amended to provide that 
4n officer of a district executive who receives any payment or remuneration at a rate 
Steater than £75 per annum shall be disqualified from being elected to or from 
Continuing to be a member of any executive. 


Atherton Maize Board Levy. 


Regulations have been issued under the Primary Producers’ Organisation and 
Marketing Acts empowering the Atherton Tableland Maize Board to make a levy 
_ 0 growers of maize at the rate of £1 5s. per ton of maize to provide for the 
administrative expenses of the Board and for the yearly instalment of interest and 
Tedemption due and payable to His Majesty the King. 


Members of the Council of Agriculture. 

M. A- regulation has been issued under the Primary Producers’ Organisation and 
arketing Acts prescribing ‘the members of commodity boards who shall be 

Members of the Council of Agriculture. These are:— 

Messrs. J. McRobert (Maryborough) and W. J. Sloan (Malanda), the Butter 
Board; D. G, O’Shea (Southbrook), the Cheese Board; H. R. Brake 
(Wowan), the Cotton Board; P. G. Martin (Kairi), the Atherton Maize 
Board; C. Brumm (Woongoolba), the Arrowroot Board; A. G. Whiting 
(Atherton), the Peanut Board; R. V. Woodrow (Woodford), the Honey 
Board; H. Kessler (Cambooya), the Barley Board; M. H, Campbell 
(Albany Creek), the Egg Board; 8, Zischke (Hatton Vale), the Broom 
Millet Board; G. D. O’Neill (Allora), the Canary Seed Board; J. E. 
Foxwell (Kureen), the Northern Pig Board; K. R. Hack (Nerang), the 
Committee of Direction of Fruit Marketing; G. Johnson (Mirani, 
Mackay), the Queensland Cane Growers’ Council; W. J. Brimblecombe 
(Pirrinuan), the Wheat Board; G. A. Duffy (Chairman, Timber 
Advisory Committee), the Plywood and Veneer Board and the Northern 

: Plywood and Veneer Board. ‘ ; 
tio The following representatives of districts embracing Local Producers’ Associa- 
Shave also been appointed members of the Council of Agriculture :— 

Messrs, R. R. Nothlin (Hut Creek, via Ambrose), Central Queensland; 
R. H. Jamieson (Monto), Burnett; W. L. Osborne (Wondai), South 
Burnett; P. Daley (Maleny), Wide Bay; C. Bateman (Nundah), Hast 
Moreton; W. A. Fielding (Laidley), West Moreton; J. Cameron (Mill-- 
merran), Darling Downs; W. E. Ashford (Hannaford), Western Downs; 
J. P. McCarthy (Tolga), Atherton Tableland. 
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Rural Topics 


Premature Calving. 


Premature calving is prevalent in many parts of the State, more particularly 
in, the coastal areas, where the rainfall diminishes towards the end of each year, 
and where there are no introduced grasses, 


The trouble is more frequent in dairy herds, which is attributed to restricted 
pastures and lack of feed containing sufficient nutriment. Other factors predisposing 
to its incidence are exposure to cold and wet weather. 


Premature calving is frequently mistaken for contagious abortion. Many 
valuable cows—and calves—are lost annually through this trouble, principally for 
the want of knowledge on the part of owners. : 


As asmeasure of prevention, stock owners should conserve fodder—lucerne 
for choice—chaff it up as required, and feed it as soon as the cows commence to 
Jose condition. Even bush hay will do if nothing else is available. 


To ensure that each animal gets its share the chaffed feed should be sup- 
plied in separate boxes—the stronger beasts cannot then rob the weaker ones. 
Damp the mixture before feeding, thus preventing the beast from blowing it 
about when breathing. Hand feed in this way at least every second day. 


Pineapple Marketing. 

A substantial percentage of cased pines arrive at the market bruised, of which 
the cause is the use of unsuitable packing material or none at all. It is generally 
agreed in thee markets that good pines packed in woodwool realise at least 6d. 
per case above the same quality packed in grass or without any packing. Also, 
a ease so packed is more suitable for despatch up country. 


Another point is that pines packed in old cases arrive at market at a distinet 
disadvantage. Buyers definitely prefer new cases. Further—and this, obviously, 
is very important—old cases cannot be despatched to New South Wales buyers, 
and so one good market for them is closed. 


The old mistake of sending insufficiently coloured pineapples to market is 
still being made, and good returns are consequently being sacrificed by certain 
suppliers who would do much better to realise that the market will not pay for 
what it does not want. : 


Black Spot of Plums. 

In the Stanthorpe district, a number of varieties of Japanese plum have, for 
the past few seasons, been affected with black spot. ‘This is a bacterial disease 
which disfigures the fruit and causes a shot-hole effect on the leaves and cankers 
on the stems. Large limbs or even whole trees may be lost from the canker stage 
‘and the fruit spot often renders a considerable portion of the crop unsaleable. 
The disease is worse in low-lying and poorly-drained situations, but is by no 
means confined to such places. 


Spraying experiments have been conducted for several years in an attempt 
to check the trouble. -At first, summer cover sprays -with zine lime were tried, 
as successful results had been reported from America with this spray used 
against a similar disease. The only result of these experiments was to prove 
conclusively that sine lime was without effect on the disease. 


Last season, a number of other sprays were tried. The results indicated that 
copper sprays, such as Bordeaux mixture, will control the disease. Sulphur sprays; 
such as lime sulphur and colloidal sulphur, have no effect. “Unfortunately, Bordeaux — 
mixture cannot be used on plum trees after blossoming. Dormant spraying alone 
does not give full protection, and it is not yet certain that the disease can’ be 
adequately controlled by sprays prior to blossoming. Experiments to determine 
the best schedule of sprays are now under way. In the meantime, growers are 
advised to spray susceptible varieties of plum, such as October Purple, Doris, 
Shiro, and Santa Rosa, with Bordeaux mixture at bud burst and again between 
bud burst and the opening of the blossoms. The first application can be mad? 
at full strength, namely 6:4:40, but for the second, it may be advisable to reduce 
the strength to 3:2:40. : 
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Picking Bags and their Pitfalls. 


_ How often do fruit growers, when harvesting fruit, think of the amount of 
damage caused by the use of picking bags? Observation has shown that the 
amount of stalk injury to fruit when handled is much greater when picking 
bags are used. 

As it takes twelve months to produce a crop of fruit, surely the exercising of 
caution by using picking tins and handling each individual fruit should more 
than repay the little extra time involved. 


_ With citrus, the grower protects the stalk end from fractures by clipping all 
fruit, and then rolls the fruit through the picking bag, allowing the buttons to 
damage the cheeks of the fruit. - 


Observations in the apple packing sheds disclosed that stalk damage for which 
_ the packing was often blamed took place before the fruit reached the sizing 


machines. 
These observations give rise to the thought, ‘Are picking bags worth while? ** 


Mammitis Milk. 


There is undoubtedly need for a fuller appreciation of the losses that may 
accrue from mammitis milk. 


Many dairy farmers are well aware of the seriousness of such infected cows, but 
Perhaps do not realise the full significance from an economic standpoint. 


Such udder infections must be regarded as of outstanding importance, which 
Tesult in great annual financial losses. 


_ The loss of cows, loss of supply, decrease in quality of milk and cream, and 
diminution in nutritive value illustrate briefly the consequences involved. Acute 
mammitis has been known t6 cause the death of dairy cows. However, of equal 
importance is the lower milk yield which inevitably follows the loss of the milking 
Unction in a quarter. 


_ Compared with normal milk, mammitis milk contains less casein, fat, and sugar, 
With increased alkalinity and salt, and also possesses a disagrecable flavour. 
uch properties make mammitis milk entirely unsuitable for butter and cheese 
Manufacture, * : ‘ 
Unknowingly, the farmer loses many pounds per annum from defective milk 
and cream being graded down. i 


h This illustrates the need for early action, and the following advice will prove 
helpful to the farmer in detection and control of this defect:— 


. 1. Look out for lowered milk yield, and especially loss of the milking function 
aie quarter of the udder. At the same time examine the foremilk for clots or 

es. } mS ! 4 
 2/The curd remaining after straining each cow’s milk through fine black silk 
Will also give a rough indication of infected cows. : 


inf qn considering control methods, it must be borne in mind that such an udder 
Recon is contagious, so that by far the most important consideration consists 


_— 


1. Segregation of infected cows and inereased hygiene. — 


(a) Tf cows are being machine milked, it is advisable to hand milk for a 
period in order to pick out the infected cows and then isolate these. 


(b) The use of weak Condy’s or potassium permanganate as a disinfectant 
and strict cleanliness will prevent the spread to other cows. wine 


(c) Before milking, wash hands in weak Condy’s and repeat with each cow. 


2. Cows that show abnormal milk or any signs of udder infection should be 


 ‘Milked last, 


8. Cloths used in wiping their udders should not be used on normal cows, 
4. The foremilk should not be milked on to the floor. 

5. Use milking machines only on healthy cows. 
6. Older cows are more commonly infected. — 


ison ith these few considerations, we see the need for early detection of such a 
ise in your herd, and also the immediate application of control measures. 


rh Such a matter urgently requires attention in order that losses may be reduced 
® minimum ; 


. 
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Green Cestrum—A Dangerous Weed. dy 

Several cases of a poisoning of cows and poultry by the green cestrum have 
been brought under the notice of the Department within recent months. Horses 
seem rarely to touch the plant, but cows will eat it if fresh feed is scarce, even if, 
as in the case of many town cows, they are fed on chaff and are in first-class 
condition. They seem to have a particular liking for the plant at this time of the 
year. : 

The poisoning by the plant is rapid, the symptoms at first being constipation with. 
blood-stained feces. This is rapidly followed by a general paralysis, and death 
in great pain. As the plant is very much on the increase, and suckers very badly, 
it should be eradicated immediately on introduction into a locality. 


For the purposes of identification, it may be said that the plant is a shrub 
4 to 5 feet high, with dull-green leaves, and yellowish-green or brownish-green 
flowers in bunches at the ends of the branches. The plant rather prefers shady 
situations, though it is by no means confined to them. Cases of poisoning’ of* 
poultry have occurred where the plant has been growing against netting fences, and 
fowls have picked at the green leaves. 


The plant is a native of Chili and the Argentine, South America, and the 
poisonous principle is due to an alkaloid, and is not destroyed by drying. 


Farmers suspecting they have the plant in their districts are advised to send 
specimens to the Department for correct identification. 


The Feeding and Management of Poultry Breeding Stock. 


The development of the embryo chicken during the process of incubation 
depends to some extent on the nutrients in the egg, and, of course, it is readily 
understood that the quality of the contents of an egg is in accordance with the 
food consumed by the fowl. For the embryo to develop into a strong vigorous 
chicken, the egg should be rich in vitamin A; therefore it is necessary to supply 
to the breeding stock foodstuffs containing this vitamin. Without it the growth 
of the young will stop and death will eventuate. 


Foods that are rich in vitamin A are green food, yellow maize, milk, and cod 
liver oil, whilst meat or protein meals, wheat, bran, and pollard are deficient. 


Having a knowledge that this vitamin is so essential to the life of the embryo, 
and knowing the foods that contain it, consideration must now be given to the 
most economical method to adopt in supplying it. Without doubt the best and 
cheapest method of supplying vitamin A is by feeding ample freshly cut green feed. 
In addition, greenstuff is rich in vitamins C, E, and G, and also contains minerals. 
It might be pointed out that vitamin E aids fertility, whilst G is another valuable 
aid to the growth and development of the embryo and young. In the feeding of 
greenstuff supply the birds with as much as they will consume. If wet mash 
is fed, greenstuff could comprise to upwards of one-third by measure of the bulk 

of the mash; when the system of feeding is dry mash, moisten the greens, if not 
moist, and add a few handfuls of mash to the greens, mixing thoroughly, and 
give as a mid-day meal; the addition of the mash will increase the palatability 
of the greens. Green lucerne chaff could be soaked in cold water overnight, if fresh 
green feed is not available. : : 


Maize is an excellent food, and it would be an advantage to feed this grain 
to breeding birds even though it is more costly at present than wheat. ilk, 
unless available on the farm, would probably be too costly, whilst the cost of cod 
liver oil is prohibitive compared with greenstuff. : 


.,. In feeding breeding birds it is an advantage for them to consume more grain 
than mash, as the grain will have the effect of reducing any tendency to the stimula- 
tion of egg production; therefore always feed as much grain as the birds will eat. 


In the management of breeding birds do not tolerate broody hens on the nests. 
Get them away, otherwise germination may take place and the eggs will be spoilt 
for incubation purposes. The eggs should be gathered frequently, at least twice 
daily. The eggs should be cleaned by scraping if soiled and stored in a cool place, 
but not in draughts. Draughts cause a rapid evaporation of the contents which 
is detrimental to the hatching quality of eggs. ; 


“Make regular inspections of the perches for mites, as these parasites are suck- 
ing blood from the birds, weakening their vitality, with the natural sequence 0 
poor hatches and weak chickens. Occasionally examine male birds for body lice, 
and if necessary give them a dusting with some insecticide so as to relieve them of 
these pests. : 
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The Mons Marie Banana. 

Many inquiries are being received from various centres throughout the 
banana-growing areas in Queensland as to the possibility of planting the Mons 
Marie variety of bananas during the coming planting season. Such inquiries 
embody a request for information as to where clean plants are available and the 
price that would be asked for same per hundred. 


For the benefit of those growers who have not produced this variety of fruit 
previously, it is advised that certain conditions must be strictly observed if 
satisfactory returns are to be obtained from the planting of the Mons Marie. 


Firstly, there are two distinct types listed under the heading of Mons Marie. 
The first is a tall-growing variety possessing very many characteristics that 
definitely ally it with the variety Gros Michel. “This particular type has a 
definite characteristic inasmuch as the lower portion of the bunch stem discards 
very trace of the small immature fingers so typical of the Cavendish variety, 
and from the actual flower up to the last hand of mature fruit there remains an 
absolutely bare stem. a 

The second type is more dwarfed, being taller than the Cavendish but 
ROSS ESEAnE many characteristics which definitely ally it with this variety. The 

unches are of Cavendish type, but whereas in the first type mentioned the 
bared stem is so noticeable, in the second type this stem carries the small immature » 
fingers as does the Cavendish. 

Both types produce fruit that is absolutely similar in appearance and quality, 

ut favour is given the more squat growth owing to the greater amount of wind 
resistance that this particular type possesses. 

_ Another feature to be considered is that this variety generally is not as hardy 
in its growing habits as is the Cavendish, and therefore requires to be grown on - 
tich land in a sheltered position, the shelter being essential because of the 
Somewhat weak character that this variety possesses; that is, the breaking-off of the 
bunckes when possibly three parts matured, the actual break always occurring 
Just inside the pseudo-stem. Propping under such conditions is a difficult 
task owing to the section that appears so weak in this plant and also on account 
of the height that the plants attain. Observations indicate that land that will 
Produce Cavendish fruit of fair quality would in many instances be incapable of 
producing fair quality Mons Marie. As mentioned before, rich land, a good rainfall, 
and abundance of shelter are positive essentials for the production of the latter 
variety, Attempts made to produce Mons Marie on land other than that mentioned 
above have resulted in failure, the bunches being very small, the plants of 
4% wind-stricken and: stunted nature, and an excessive leaf fall always being 
Noticeable. ; 

Growers would be well advised to seek the advice of the Department prior to 
planting this variety not only for guidance in respect to the locality in which 
it ds desired to plant, but also to definitely ascertain a reliable source from 
which plants of this variety may be obtained. 


Sweet Potatoes as_a Pig Feed. 


Sweet potatoes have a high value as pig feed; both the roots and vines are ia 


Yery palatable to pigs, and it is not necessary to boil the roots before feeding; 

m fact, the most economical way to feed this crop is by allowing pigs to do the — 

arvesting, 

’ Where the paddock system of pig raising is adopted, a pig paddock may be 
Planted in sweet potatoes, then by erecting a temporary fence across the paddock, the — 
Pigs may be turned on to the crop when it is ready to harvest, the temporary 
€nce being moved along as each section of the crop is cleaned; up by the pigs. 


Sweet potatoes may satisfactorily replace a large part-of the grain in a pig’s 
» provided sufficient separated milk or meat meal is fed in conjunction. i 


mai Approximately 34 Ib. of sweet pototoes are equal in feeding value to 1 lb. of 
ay ‘ize, and when the vines are fed also; it may be estimated that about 3 Ib. of 
SWeet potatoes and their vines are equal to 1 Ib. of maize, which means that a 
ih tons-per-acre erop is required to give the same pig food as a 40-bushel crop of 
41ze. Under conditions which would produce a 40-bushel crop of maize in the 
€ensland coastal districts, at least a 6-ton crop of sweet potatoes may be 
iste en which means that sweet potatoes may be expected to give twice as much 
"8 feed per acre as maize grain. ; 
s Although it is claimed that sweet’ potato vines are good cattle food, caution 
aye essary as eases of supposed stock poisoning as a result. of eating the vines 
© been reported from time to time. 


diet 


ex 
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-Poultry—How to Cull. 


Very definite characters are associated with high egg production, and the breeder 
who is to make a success of poultry raising must acquaint himself with these 
characters, discarding from his flock all birds which do not possess them. There 
are birds, however, which are exceptionally good layers that do not look the 
part. They are the exception to the rule, and it is better to lose a few good birds 
in the process of culling than to retain a lot of indifferent ones by not making 
an effort to get rid of the undesirable. 


The good producer in the first place will be active, alert, and- strong in 
appearance. Cull the sluggish and the weak. The sluggish will invariably be over- 
fat, indicating for what purpose she has been using her food; and the weak thin, 
suggestive of her inability for sustained production, 


The body of a good layer should haye length, depth, and width proportionate to 
the breed. Females are usually deeper at the rear than in front, but the bird 
lacking in front is to be avoided. Look for the female with a back wide through- 
out its entire length, avoiding birds which have not well sprung ribs and narrow to 
the base of the tail, Judge the width of back by running the hand down the 
entire length, thumb one side and fingers the other. Width can also be judged by 
the distance the legs are apart. . 


Many of these features can be judged while the bird is at liberty in the pen, 
and those appearing undesirables caught with a catching hook for further examina- 
tion. As the catching of birds frequently disturbs the whole flock, with a conse- 
quent fall in production, it is suggested that a lot of the examination of" poultry 
can be done at night when the bird is on the perch. It is possible to ascertain 
the exceptionally fat and those not in good enough condition. Such birds can 
definitely be marketed with advantage. It is possible also to ascertain at night 
if a bird is laying or not by the condition of the pelvic bones and the distance 
between the pelvic bones and the keel. : 


With a bird in lay, it should be possible to place two fingers between the pelvic 
bones and three or more between the pelvic bones and the keel. The good layer 
should have a soft, pliable abdomen, full, but not hard. If she is a good producer, 
she should have a full crop, indicating her appetite. As all good fowls of suitable 
age should now be in a production stage, those not showing these qualities could 
be removed from the pen for market purposes or at least for further examination. 
As the measurement of pelvic bones and distance between pelvic and keel are 
variable in nature, it cannot be used as an accurate method of culling, except 
during the period when all birds should be in a production stage. 


The head of the bird is one of the best means of culling, provided it is 
associated with a bird carrying the body characters referred to. 


The comb and wattles should be of medium size, fine and waxy in texture. 


. High producers generally have a head of good width, flat on top and width 
carried well back, The eye bright, round, and prominent, and placed high in the 
head. The bird with the sunken eye, and one lacking expression or brightness, 
is to be avoided. The face should be bright, skin of fine texture, and as free 

from feathers as possible. Beak strong and slightly curved, : 


In all directions look for quality, but avoid building up an over-refined class, 
as strength is essential to production. 


Kookaburras and Snakes. 
Thus, Alee Chisholm, in ‘‘The Australasian’’:— 


In reply to J.M.T., of Bendigo (V.), I suggest that kookaburras rarely attack — 


large snakes since their poor equipment would not allow them to do so with safety. 
A Victorian bushman some years ago told a good story on the subject:—A kookaburra 
had grabbed a snake about 3 feet long, and his mate rallied to his assistance. 


One bird had the snake gripped behind the head and the other near the tail. 


The bird holding it near the head was silent, and trying every now and then to kno 
the snake’s head against the ground, the hen bird at the tail end making all the 
flapping and. noise. When the observer tried to get closer the birds carried off 
the snake for about 200. yards, the male bird getting on to-a limb, but the other 
Cae not get her end up, and she and the snake were dangling beneath the 
imb, : 

_,. Finally they dropped it, and running up lest the snake should get away, the 
man found that the snake’s head had been almost bitten off. He left it to the birds 
to finish the job. 


ee 
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Orchard Notes 


OCTOBER. 


THE COASTAL DISTRICTS. 


CTOBER is frequently a dry month over the greater part of Queensland, 
consequently the advice that has been given in the notes for August and 
ptember regarding the necessity of thorough cultivation to retain moisture is 
again emphasised. Thorough cultivation of all orchards, vineyards, and plantations 
is therefore imperative if the weather is dry, as the soil must be kept in a state of 
Perfect tilth, and no weeds of any kind must be allowed to grow, as they only act ° 
4s pumps to draw out the moisture from the soil that is required by the trees or 
fruit-yielding plants. 


‘ All newly planted trees should be carefully attended to, and if they show the 
slightest sign of scale insects or other pests they should receive attention at once. 


Bananas, 


In the warmer districts banana planting may be continued. All winter trash 
Should be removed and the stools cleaned up. If not already done, before the 
Winter, young plantations planted the previous season should be desuckered without 
delay. “Those desuckered. last autumn should be ‘gone over again, and also old 
Plantations should be attended to. Grow to each stool the number of stems which 
€xperience proves to be permissible, but only allow each stem to grow a single 
f lower. Borers will soon be active again, and trapping should be intensified 
Owards the end of the month and supplies of Paris green and flour (one part to 
Six by weight) made up in readiness. Caterpillar and grasshopper plagues often 
eas from the end of the month onwards, and it is wise to lay in a stock of a 
ew Ib. of arsenate of lead for use in the preparation of bran baits. Watch the 
Plantation carefully for bunchy top, and kerosene and destroy any affected plants 
without delay. The season of vigorous growth is now commencing, and it will pay 
am in more and better fruit and in stronger suckers for the next crop to apply 

Tessing of a complete fertilizer to each stool. Cultivate well to retain moisture, 
aerate the soil, and kill weeds before they seed. This will also prepare the soil. 
th, the planting next month of a green cover crop such as Crotalaria gorecnsis, 
' ae shading the soil, preventing erosion on slopes, and enriching the soil with 
Togen and humus. ‘ 


it Clean out all banana refuse from the packing shed, and resolve not to allow 
to accumulate in future. This will reduce the risk of the development of many 
"gous rots in the packed fruit. 


Pineapples, 


thorn 2 now onwards pineapples maty be planted in most districts. Plough 
Byes Oughly, remembering always that in the life of a plantation will be several 
ites during which it will not be possible nor desirable to do more than disturb 
ag Pee layer. Obtain advice from the Department of Agriculture and Stock 
Gye Whether the soil is sufficiently acid, and, if not, how much sulphur to apply. 
a © must be taken in the layout of the rows to save time and labour in cultivation 
Lee arvesting, and minimise erosion. Select planting material with discrimination 

& ae healthy and vigorous plants of a good bearing type. Beware of planting 
Collars of slips.’’? Always strip off the base leaves and dry in the sun for a 


ry fares) and plant shallow. As soon as the roots form, apply 3 ewt. of 10-6-10 


zer to the acre. All established plantations are due for their spring fertilizer 

a Not less than 5 ewt. per acre. Keep down weeds with the Dutch hoe; but 
rine disturb the soil deeply, always remembering that the pineapple is shallow- 
ed and receives a sharp setback if the roots are interfered with by the use 
aia °rse-drawn implements. Clean out all pineapple refuse from the packing shed 
Surroundings, and thus eliminate much fungous trouble in the summer pack, 
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THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 


UCH of the matter contained under-the heading of ‘‘The Coastal Districts’? 
applies equally to these parts of the State; for on the spring treatmens that 
the orchard and vineyard receives the succeeding crop of fruit is very largely 
dependent. All orchards and vineyards must be kept in a state of perfect tilth, and 
no weed growth of any kind should be allowed. In the western districts, irrigation 
should be given whenever necessary, but growers should not depend on irrigation 
alone, but should combine it with the thorough cultivation of the land so as to form 
and keep a fine soil mulch that will prevent surface evaporation. 


All newly planted trees should be carefully looked after, and only permitted to 
grow the branches required to form the future tree. All others should be removed 
as soon as they make their appearance. If there is any sign of woolly aphis, peach 
aphis, or scale insects, or of any fungus disease on the young trees, these diseases 
should be dealt with at once by the use of such remedies as black leaf forty, 
Bordeaux mixture, or a weak oil emulsion. In older trees, similar pests should be 
systematically fought, as if kept in check at the beginning of the season the crop 
of fruit will not suffer to any appreciable extent. Where brown rot has been present 
in previous years, the trees should be sprayed with Bordeaux mixture and lime 
sulphur according to the schedule recommended by this Department. All pear, 
apple, and quince trees should be sprayed with arsenate of lead—first when the 
blossom is falling, and at intervals of about three weeks. Spraying for codlin moth 
is compulsory in the fruit district of Stanthorpe, and wherever pomaceous fruit is 
grown it must be attended to if this insect is to be kept in check. 


In the warmer parts a careful, check should be kept for any appearance of the 
fruit fly, and, should it be found, every effort should be made to trap the mature 
insect and to gather and destroy any affected fruit. If this is done, there is 2 
good chance of saving the earlier ripening summer fruit, if not the bulk of the 
crop. Tomato and potato, crops will require spraying with Bordeaux mixture, 28 
also will grape vines. Keep a very strict watch on all grape vines, and, if they 
have not already been treated, don’t delay a day in spraying if any sign of an oil 
spot, the first indication of downy mildew, appears on the top surface of the leat. 
Spraying with Bordeaux mixture at once, and following the first spraying up with 
subsequent sprayings, if necessary, will save the crop, but if this is not done and 
the season is favourable for the development of the particular fungus causing this 
disease, growers can rest assured that their grape crop won’t take long to haryest. 


Where new vineyards have been planted, spraying is also very necessary, as af 
this is not done the young leaves and growth are apt to be so badly affected tha’ 
the plant dies. : 


Farm Notes 


' OCTOBER. - 


[ELD.—With the advent of warmer weather and the consequent increase in Le . 
soil temperature, weeds will make great headway if not checked; therefore, 04 
advice for last month holds good with even greater force for the coming mon a 
Earth up any crops which may require it, and keep the soil loose among them. s 
maize, cowpeas, sorghums, millet, panicums, pumpkins, melons, cucumbers, matro ie 
Plant sweet potatoes, yams, peanuts, arrowroot, turmeric, chicory, and ginger. Co 18 
plants may be planted out. There are voluminous articles in previous jour 
giving full instructions how to manage coffee plants from preparing the groun 
harvesting the crop, to which our readers are referred. 


ato | 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing | 
Staff's of the Queensland Baby Clinics, dealing with the care and general welfare 
of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


MOTHERCRAFT. 


. THE term ‘‘mothereraft’’ implies the simple science of the art of 

good mothering—the essentials in regard to feeding and environ- 
Ment for the child—the hygiene of body and mind. We still shy at the 
Word ‘‘seience,’’ but science really means simplification—it is just 


rystallised common sense. 


One would urge every mother to prepare herself beforehand, not 
Only for the birth of the baby, but in the matter of mothereraft 
8enerally. Knowledge applied in time would prevent the great majority 
of early weanings and many tragedies. A great French doctor has 
‘Pointed out that premature separation of mother and child by early 
_ Weaning or by premature birth is the greatest cause of infant death. 
‘Sut the ideal scheme of mothercraft commences even earlier than this 
Pevath the girls in their teens, the potential mothers of the next genera- 
on—thus providing education and supervision over the whole cycle 
mae the expectant mother to the infant and pre-school child, and thus 
° the schoolgirl, and so to the mother again. 


be “Mothercraft’’ is a word to conjure with. If it is not allowed to_ 
yee vague and shadowy, it serves a very useful purpose in reminding 
a that mothering must be learnt like any other craft. What an 
. taordinary thing it is that girls are trained for almost every pro- 
Ssion and occupation under the sun except the most important of all! 
° profession, public or private, can match it. Motherhood may not 
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bring women before the public gaze as other outlets for their energies 
may do, but the mother should be competent to rear and nurture her 
children, and every mother who fulfils these duties well has played her 
part in the public health service of the country. 


The human infant remains helpless for a longer period than any 
other living creature. How stupid and how cruel it is that we should 
allow the helpless baby to be the subject of experiment—make it the 
material on which the mother learns the job she should have learnt 
before, with the risk of ‘‘spoiling’’ it, or worse, in the process! 


The time will surely come when we shall look back with amazement 
on the school curriculum for girls, so crowded that no time could be 
spared for the teaching of the rudiments of child-care. 


The Mothercraft Home. 


We hope to have a Mothercraft Home in Brisbane, where the 
mother whose milk supply has failed or is failing may come in for 
treatment, which in the great majority of cases results in the complete 
or partial restoration of the supply in a short time. In many eases. 
natural feeding can be re-established after days or even weeks of 
complete weaning. 


Mothers and babies can also be admitted for twenty-four hours’ — | 


observation and test-weighing in order to ascertain just how much milk 
the baby is getting from the breast, with a view to accurate adjustment 
and correct advice. The nurses in charge of the mothercraft homes 
will have had wide experience in the management of difficulties in con- 
nection with natural feeding. It will be their aim to make the mother 
feel ‘‘at home’’—that she and her baby will be considered as individuals 
with individual problems for solution, not ‘‘cases’’ in for treatment. 


The second fortnight or so of baby’s life is apt to be a little critical, 
especially in the case of a first baby. The mother, perhaps young and 
inexperienced, is apt to find herself unexpectedly weak, nervous, and 
easily upset when she returns from the nursing home or when she is 
left by her nurse. Unskilled in the management of the baby, possibly 
harassed by conflicting advice from her well-meaning friends and rela- 
tions, and worried by her baby erying, the mother may lose her milk 
or overfeed her baby under the impression that the baby is hungry. 
In a very short time this sort of thing can cause the young mother tO — 
become anxious, nervy, and exhausted, and transform the beautiful, 
healthy, breast-fed baby into an’ ailing bottle-fed one. This, no doubt, 
is citing an extreme case, but in some form or degree the story is all — 
too common and all too true. The mistakes are not due to carelessness, 
but to lack of knowledge. Only knowledge, properly applied, can correct 
the results and prevent recurrences. 


Premature Babies. 


The care of premature babies is another important part of the 
mothereraft homes. These tiny mites can be admitted to the home 
within a few hours or days of birth, if necessary. In most cases the 
mother will be admitted with her baby as soon as she is fit to come in. 
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IN THE FARM KITCHEN, 


BEEF RECIPES. 
[Continued from p, 303, August, 1936.] 
Broiled Steak. 

The best cuts for broiling are from the loin—porterhouse, short cut or club, 
and sirloin. Choose a tender steak at least 1 inch thick. Wipe meat with a clean, 
damp cloth and place on a broiler which has been oiled by rubbing with a piece 
of fat. If a small amount of water is put in broiling pan there“is less odour and 


Spattering of fat. The broiler should be placed 2 to 3 inches below flame. If a gas 
Oven is used, do not close the door. : 


Sear meat on one side, using a high temperature (500 deg. F.), then turn 

and sear other side. Reduce heat and continue cooking until steak is puffy, brown, 

and sufficiently cooked. After steak is seared do not turn until done on one 

side. Avoid puncturing steak with a fork while cooking, as it permits juices to 

escape. Allow thirty to forty minutes for a 2-inch steak according to whether 

it is to be rare or well done. Remove to a hot serving dish, spread with butter, 
8nd season with salt and pepper. 


i ae 


Pan-Broiled Steak. 


Prepare as for broiled steak. Rub a bit of fat over bottom of a smoking- 
hot frying pan. (An iron pan is desirable, as it retains heat well.) Place steak 
in pan and sear first one side, then the other. Reduce heat and cook to desired 

egree, turning as needed. Pour off fat as it accumulates in pan. Serve as for 
- broiled steak. 


Oven Roast of Beef. 2 


For an oven roast a tender cut, as prime ribs or loin of beef, is best. Chuck, 
tmp, or round may also be used. Wipe, trim into a neat shape, tying or skewering 
if needed. Place on a rack in a roasting pan and cook at a constant temperature 
in slow oven. Allow fifteen minutes per pound for rare, eighteen minutes for medium, 
twenty to twenty-five minutes for well-done beef, With these cuts no water or 

_ fat need be added, as meat will cook in its own juices and fat. If roast is seared 
ither at the beginning or the end of the cooking process flavour, aroma, and colour 
are more pleasing, but there are greater losses. Sear in a hot oven for ten to 
twenty minutes, and then reduce heat to a slow oven and complete cooking. 


Pot Roast of Beef. 


Good cuts for pot roast are round, rump, cross-arm, or chuck, Wipe, trim, 
_tie, or skewer into a compact shape. Dredge with salt, pepper, and flour, rubbing 
Mixture well into cut surfaces. Brown in some of meat fat in a hot frying pan 
or kettle in which meat is to be cooked. Place in a kettle, if not already there; 
add hot water to one-fourth depth of meat; coyer tightly; simmer slowly until 

ender, The time cannot be stated definitely. It will probably require at least 
Yee hours for a 4-Ib. roast. ‘Turn several times during cooking. Remove meat, 
thicken liquid with gravy, allowing two tablespoons flour for each cup broth. 


Sliced carrots, onions, celery, or other desired vegetables may be added during 
the last hour of cooking. ‘This allows time -for blending of flavour. Potatoes are 
added later, as they need only to be cooked until tender. 


Spanish Steak. 


" Select a thick steak and pound into it with a hammer all of the flour possible. 
felt one-fourth eup of bacon fat in a pan, and when hot add the steak. Brown 
ell on both sides, then pour over it one cup of water and one-half can of tomatoes, 

* couple of medium onions chopped fine with a minced green pepper and seasoning. 
tun the flame low and simmer gently until tender, or bake in a moderate oven. 
“fircless cooker is excellent for preparing this dish, 


Short Ribs of Beef en Casserole. 


i Take 3 lb, short ribs, 6 small onions, 1 carrot, 4 tablespoons fat, 4 teaspoon 
u 


e oon 
neookedl? teaspoons salt, tt teaspoon sugar, 2 cups canned tomatoes, 4 cup rice; 


R otelt fat in a frying pan, add onions and beef, and brown well. Put into 

4sserole. Mix tomatoes, rice, sliced carrots, cand sugar, and ‘pour over the 
ove Add enough hot water to cover all ingredients, cover and cook in a slow 
n for three hours. 


ih 2) Ee 
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Braised Beef. 1 


Take 4 cup cach of diced carrots, turnips, and celery, $ cup chopped onion, 
salt and pepper to taste, flour, 3.Ib. meat (chuck, brisket, or lower round), 2 
small, thin slices fat salt pork (drippings may be used), 3 cups boiling water. 


Try out pork, strain if desired. Wipe meat, rub with salt and pepper, dredge 


with flour, brown in hot fat. Place in a casserole, cover with the vegetables, add 


water, cover, and bake slowly until tender—about four hours. Hight servings. 


Flank Steak en Casserole. 
Take 1 flank steak, well scored, bread stuffing, salt, pepper. 


Wipe steak, season with salt and pepper, spread with stuffing. Roll steak with 
grain of meat and skewer or tie.. Brown in a little hot fat. Place in a casserole, 


add water or stock to half its depth in pan. Cover, bake slowly about two hours 


or until tender. Remove to serving dish, thicken stock, and pour over meat. If 
desired, the meat may be cooked on a bed of diced carrots, turnips, and celery, and 
tomatoes may be added for part of the liquid. 


Broiled Hamburg Steak on Onion Rings. 


Take 2 cups ground lean raw beef, } cup ground suet, 1 cup soft fine bread- — 
crumbs, 7 strips bacon, 7 slices Spanish onion 3 inch thick, 1 tablespoon chopped 
parsley, 3 tablespoons butter, 2 teaspoons onion juice, 3 teaspoon salt, 4 teaspoon 
pepper, 1 tablespoon water. : i 


Lay the slices of onion in a buttered shallow baking dish. Pour over them 
two tablespoons of melted butter, sprinkle with salt and pepper, add the water, 
cover closely, and bake in a moderate oven for thirty minutes, or until tender. 
In the meantime cook the chopped parsley in one tablespoon of butter, and combine 
with the beef, suet, crumbs, and seasoning. Knead until thoroughly mixed. Mould 
into seven flat cakes and wrap each with a slice of bacon. Place each cake on 
an onion slice in the baking dish, and broil under direct heat for five minutes on 
each side. Baste occasionally with the drippings. Serve at once from the baking 
dish. If it is not convenient to broil the meat cakes by direct heat pan-broil them 
in a hot skillet and serve on the onion slices. 


Chuck Stew. 


Take 4 Ib. chuck, cut up, 2 tablespoons bacon fat, 1 Spanish onion, minced, 2 
green peppers, cut fine, 2 cups stewed tomatoes, 1 cup carrots, chopped 1 cup celery, 
chopped, 2 teaspoons salt, 2 cups water. ; 3 


Have the beef cut up as for stew; dredge with flour and brown well in the 
bacon drippings. Place in a kettle with the other ingredients, cover closely cand 
cook slowly on top of stove for about three hours. Thicken the gravy with flour 
rubbed smooth in a little cold water. 


Braised Round Steak. 


Take round of beef, 4 tablespoons fat, 1 onion, minced, 14 green peppers; 
sliced, 3 tops of celery stalks, 3 sprigs parsley, minced, 2 carrots, sliced, 6 medium- 
sized potatoes, 2 cups milk, 1 teaspoon salt, $ teaspoon pepper, 1 cup flour. 


Season flour with salt and pepper and rub thoroughly into the steak. Melt 
fat in a frying pan and brown steak over a slow fire. Pour milk over steak and 
arrange vegetables around it. Coyer and cook in a slow oven until the milk 3S 
practically absorbed. — 


Liver Loaf. — : 


Take 14 Ib. liver, 14 cups stale breadcrumbs soaked in 1 cup milk, 2 eggs, beaten, 
4 cup stock, 2 tablespoons fat, 1} teaspoons salt, 4 teaspoon pepper, 1 tablespoo? 


parsley, 1 tablespoon onion, 1 tablespoon celery, 4 green pepper, if desired. 


Run liver and yegetables through chopper. Combine with other ingredients 
and mix well. Pour into an oiled baking dish, set in pan of hot water, bake one 
and one-half hours in a slow oven (300 deg. to 350 deg. F.). If a soft crust is 
desired, cover until last fifteen minutes of baking. : 
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Brain Oysters. — : ; 
Take 1 brain, 2 eggs, 1 tablespoon milk, salt, breaderumbs, parsley. 


After the brain has been parboiled, separate into pieces about the size of 
large oysters. Dip into slightly beaten egg to which one tablespoonful of milk 
has been added, roll in seasoned crumbs, then dip into egg and roll again in the 
<rumbs. Fry in deep fat until a golden brown. Serve hot, garnished with slices 
of hard-boiled egg and parsley. by 


Sweetbreads may be prepared in the same manner, 


Beef Kidney, Creole Style. : 


Take 1 beef kidney, 1 thick slice bacon, 2 tablespoons chopped suet, 4 table- 
spoons flour, 1 sweet pepper, 1 pint canned tomatoes, 1 teaspoon salt, $ teaspoon 
cayenne pepper, % teaspoon curry powder, 4 onions. 

Trim the fat from a fresh kidney and cut in 34-inch slices. Dredge with flour. 
Fry the chopped bacon and suet in a deep saucepan, add the kidney, chopped onions, 
and pepper, and turn until the meat is thoroughly seared and coated with a rich 
brown gravy. Add the tomatoes and seasoning cover closely and simmer three- 
quarters of an hour. Serve very hot on narrow strips of buttered toast. 


Canning of Beef. 


Meat is regarded as one of the more difficult foods to can since the botulinus 
organism may develop in it. The pressure cooker is ideal for use in canning all 
Meat since it insures better sterilisation of the product. ; 


Choose any cut of fresh, clean beef which has been cooled at least twenty- 
four hours after killing, wipe with a clean cloth, bone if desired, and then cut 
Into neat pieces of a suitable size to fit the jar or for serving. 


Method I. (Cooked Meat).—The meat is partially cooked before packing it 
into jars in order to shrink it and insuring thorough processing. Cut the meat 
into pieces one-fourth to one-third larger than that desired for packing, as this 
allows for shrinkage. Then roast, broil, or cook in a small amount of fat until 
about half done. Season, then pack into jars, filling to within $ inch of 
the top. Add pan liquor in the quantity desired, adjust the cover, and partially 
Seal. Process about fifty minutes for pints and sixty minutes for quarts at 15 lb. 
of pressure, or allow ninety minutes at 10 Ib. pressure. Remove jars from the 
canner and seal immediately. 

Method IT. (Raw Meat).—This method gives a product with a less desirable 
Colour and flavour than that cooked before canning, so is seldom recommended, It 
41s also more difficult to process, and shrinkage is greater. 


Pack raw meat into jars rather tightly, as meat will shrink in processing, but 
allow for the circulation of heat and liquid. Use one teaspoon of salt for each 
quart. Adjust the cover, partially seal. It is best not to add water, as the meat 
Will make its own liquor. Process one and three-fourths hours at 10 Ib. pressure. 

emove jars and seal. : 


Processing Beef for Home Use. : 


h Curing beef at home is not extensively practised by those who butcher. One 

undred and thirty reporters say no curing is done, while eighty parties process 

Some | meat for home consumption. Efforts seem to be rather largely centered on 

ities Cold packing is general in these homes, and the pressure cooker is also 
ised. : : 

Where nearby cold-storage facilities are available many carcasses are kept 
under refrigeration for future use. When so handled it is customary to cut beef 
ms © pieces which can be cooked and used within a short time after taking them 

Tom the cooler, Charges made for storing meat in this way are nominal, and a 
minimum amount of preparation is involved—the carcass is quartered or further 
Subdivided, the pieces wrapped in muslin, and then taken to the storage plant. 
Comments on home practices follow:— 
é Dickinson County—Pieces of hindquarters weighing 8 to 15 lb. are salted, 
Packed in salt in large jars, and allowed to remain five to six weeks. Chunks are 
ready to smoke, 
Do Gove County.—Large-sized chunks are cured in brine five weeks. Brine, com- f 
Peed of 3 gallons water, 6 Ib. salt, 2 lb. brown sugar, 3 0z. saltpeter is boiled, 
and. Cooled, and poured over meat. After five weeks hang up to dry. Smoke lightly 
hang in dry place to keep for suminer use. 
boil Harvey County—Can, cold-pack method. Place in cold glass jars, seal and 
three hours, then tighten, seal and put away. 
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Utilising Scraps. yi 

In reply to the question of how scrap pieces of a beef carcass are handled 
to prevent waste, the following suggestions are made:— 


1. Make hamburger or else can poorer cuts and trimmings. 


2, Planks are seasoned with hickory smoked salt and pepper, then rolled, 
tied and cooked until done, used as cold sliced beef. 


8. Suet is used for puddings or for soap. 

4, Bones are used in making stock soup which may be canned for subsequent 
use, 
5. Seraps are ground, seasoned, cold-packed, and canned for use in croquettes 
and sandwiches. 

6. Tongue boiled and pickled. 


7. Scraps and wastage used in lieu of tankage. 


Bologna Style Sausage. , 
Ingredients: Take 60 Ib. cured beef, 40 Ib. pork, 20 lb. water, 14 to 2 Ib. salt, 
2 oz. mace, 1 oz. corriander, 4 oz. black pepper. 


The beef should be ground, seasoning added, and the bulk stored away for 
thirty-six to forty-eight hours before using it for sausage. Fresh meat stuffed 
into casings and smoked invariably spoils. After this preliminary step the beef — 
should again be put through the grinder, using the fine plate. Put the pork through 
the grinder only once, using the medium plate. Then put the beef and pork 
together in a container and add the spices and water. Mix thoroughly until it 
takes on a dull colour and becomes sticky. Stuff in weasands, large beef casings, 
or in beef rounds. Allow it to hang about twenty minutes in a cool place. This 
sausage can also be stuffed into muslin bags and paraffined. It will keep perfectly 
prepared in this way. Smoke for about two hours, or until a good colour is 
obtained, at a temperature not to exceed 140 deg. F. (After the bologna is smoked 
it should be boiled, the weasands and rounds about thirty minutes and the larger 
bolognas about one and one-half hours, at a temperature of 160 deg. F. To tell 
when bologna is cooked enough, squeeze it in the hand, and if done it will 
squeak when the pressure is released. Place in cold water for about thirty minutes 
and then hang it up in a cool place to keep. 


Frankfort or Vienna Style Sausage. 
Ingredients: Take 70 lb. beef, 30 lb pork (not too lean), 20 Ib. water, 13 to 
2 Ib. salt, 2 oz. nutmeg, } oz. black pepper, 1 to 2 oz. red pepper. 


Cut the beef into small pieces and salt and allow it to cure for forty-eight 
hours in a cool place. Cut the pork into small pieces and put the beef and pork 
through the grinder together. Put into a container and add the water and spices. 
After it is all mixed, put it through the grinder again, using the fine plate. Stuff 

into sheep casings. After the sausage is stuffed into the casings by means of 
the thumb and forefinger, press the casing together about 4 inches apart. Twist 
the link two or three times. The next link should be twisted in the opposite 
direction to keep the casing from untwisting. After it is twisted into links hang 
it in the smokehouse for about two hours at a temperature not to exceed 125 deg: 
-F. After it is smoked, boil it for five or ten minutes and then plunge it into 
cold water and hang it in a cool place. : i 


5 The following directions for corning and d i are taken fr Farmers 
- Bulletin 183, U.S.D.A.:— F aaa eee 


+} 


Corned Beef. 


_,The pieces commonly used for corning are the plate, rump, cross ribs, and 

_ brisket, or, in other words, the cheaper cuts of meat. The loin, ribs, and other 

fancy cuts are more often used fresh. The pieces for corning should be cut into 

convenient size joints, say, 5 or 6 inches square. It should be the aim to cut them 
all about the same thickness so that they will make an even layer in the barrel. 


» : Meat from fat animals makes choicer corned beef than that from poor 
_ animals. When the meat is thoroughly cooled it should be ‘corned ag soon a5 
possible, as any decay in the meat is likely to spoil the brine during the corning 
process. Under no circumstances should meat be brined while it is frozen. Weigh 


’ 
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out the meat and allow 8 lb. of salt to each 100 lb.; sprinkle a layer of salt 
+ inch in bottom of barrel, pack in as closely as possible the cuts of meat, making 
a layer 5 or 6 inches thick; then put on a layer of salt and follow with a layer of 
meat; repeat until the meat and salt have all been packed in the barrel, care being 
used to reserve salt enough for a good layer on top. After the package has stood 
overnight add for every 100 Ib. of meat 4 lb, of sugar, 2 oz. of baking soda, and 
+ oz. of saltpeter dissolved in a gallon of tepid water. Three gallons more of water 
_ Should be sufficient to cover this quantity. In case more or less than 100 Ib. of 
meat is to be cured, make the brine in proportion. A loose board cover weighted 
down with a heavy stone should be put on the meat to keep all of it under brine, 
In ease any should project rust would start and the brine be spoiled. 


It is not necessary to boil the brine except during warm weather. If the meat 
has been corned during the winter and must be kept into the summer season, 
the brine should be watched as spring approaches, as it is more likely to spoil at 
this time. If the brine appears to be ropy or does not drip freely from the 
finger it should be turned off and new brine added after carefully washing the 
Meat. Meat should be kept in the brine from twenty-eight to forty days to secure 
4 good corning. 


Dried Beef. 


‘The round is commonly used for dried beef, the inside of the thigh being 
Considered the choicest piece, as it is slightly more tender than the outside. The 
Tound should be cut lengthwise of the grain of the meat in preparing for dried 
beef, so that the muscle fibres may be cut crosswise when sliced for the ‘table. 

tight jar or cask is necessary for curing, The process is as follows:—To each 
100 Ib. of meat weigh out 5 Ib. of salt, 3 lb. of granulated sugar and 2 oz. of 
Saltpeter; mix thoroughly together. Rub the meat on all surfaces with a third 
of the mixture and pack it in the jar as tightly as possible. Allow it to remain 
ree days, when it should be removed and rubbed again with another third. of the 
Mixture, In repacking put at the bottom the pieces that were on top the first 


time, Let stand for three days, when the pieces should be removed and rubbed © 


ae the remaining third of the mixture and allowed to stand for three days more. 
se meat is then ready to be removed from the pickle. The liquid forming in 
ie jar should not be removed, but the meat repacked in the liquid each time. 
‘ ter being removed from the pickle the meat should be smoked and hung in a 
Ty attic or near the kitchen fire, where the water will evaporate from it. It 


May be used any time after smoking, although the longer it hangs in the dry 


atmosphere the drier it will get. 


IN THE FARM GARDEN. 
THE GARDEN COMPOST HEAP. 


OE giirden compost heap is a cheap means of converting garden and houschold 
dip .¢getable refuse into valuable fertilizing material. Materials such as lawn 
Raves) Spent crops free of disease, vegetable tops, &c., should all be used in this 

ler, but the coarse, woody stalks of strong-growing plants should not be used. 


r 
in thors, Production of artificial manure from garden waste, straw, &e,, consists 
ee errs postion, by fungi and bacteria, of much of the plant material, The 
bresent “in the process is converted from an inorganic to an organic form, and is 
Which In increased amount an the material finally produced. The rapidity with 

the process goes on is influenced by the type of material, its degree of 


factual damage can be done to crops, other than some legumes, by the addition 
to . + °™MPosted, poor-quality material to the soil. This damage is due largely 


4 lack of available nitrogen in the soil. Such poor-quality ‘materials as bush: 


eran; - 
bac tgs, dry mature grass or straw, offer a good source of energy for the soil 


al] feria and fungi, which rapidly increase in numbers, and in so doing consumo — 


Stary a ee Betis This competition for soil nitrates results in the nitrogen 
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The usual process of allowing plant refuse to decay without any chemical 
treatment results in a very acid product, providing no immediately available nitrogen. 


With nitrogen-poor plant residues it becomes necessary to add available nitrogen” 


to the heap, as well as lime, which prevents the development of acidity, and phosphate, 
which is required in the nutrition of the organisms. With nitrogen and mineral- 
rich materials such as legumes (peas, beans, &e.), green vegetable tops, and other 
green succulent material, the use of lime alone should be sufficient to enable rapid 
decomposition. 

With general refuse or poor-quality material, a heap can be made on a square 
base, and of such size that the final height is about 3 feet. Spread the chopped-up 
material in layers several inches deep, treating each layer in the following manner:— 


Snow over with ground limestone (5 lb. per 100 Ib. material), fork in loosely, 
give a sprinkling of superphosphate, and then add sulphate of ammonia at the 
rate of 14 Ib. per 100 lb. material. The material should be moistened before 
building up the layers, if not already moist. Ammonia may be given off slowly, 
so that it is necessary to keep building up and treating the successive layers 
quiekly, so that it will not be lost. The final layer ‘is not treated, and may be 
given a covering of an inch of soil. When next the heap is added to, the untreated 
layer can be moistened and treated. 

When the heap is at the full height, after subsidence due to compaction and 
loss of material by bacterial action, the heap can ferment under the untreated 
capping, which can be used as a base for the next heap. The heap should be kept 


damp, but water should not be added in quantity sufficient to cause drainage from 


the heap. ; 
In summer the material should be ready for use after two months, but in cold. 
weather the process is much slower. ; a 
Artificial manure properly prepared is very similar in chemical composition to: 
composted horse manure, and gives equally good results in promoting plant growth. ~ 


FERTILITY OF THE HOME GARDEN. 


Intensive gardening demands a higher degree of soil fertility than does ordinary 
field crop culture. An efficient system of soil management should not only make 
allowance for the present crop, but should aim at an ever-increasing reserve of 
fertility. It should determine the necessity and value for the particular soil of 
organic matter, how most economically to apply this materiai, then attempt to: 
supplement this where necessary, by liming and the addition of artificial fertilizers. 


Organic matter has an important function in the growth of plants as a source 
of carbon dioxide, in improving the physical condition of the soil, in increasing 
the water-holding capacity, allowing root penetration, and modifying extremes of 
soil temperature. In addition to providing some of the mineral constituents required 
in greatest amount, ‘organic matter provides certain rare, and little understood 
elements, usually not considered in the preparation of artificial fertilizers. Heavy 
soils in which the fine particles accumulate in large masses, and crack badly on 
drying, can only be improved in texture by liming when acid, and the addition of 
organic matter to prevent the clods from cementing. 

In general, the richer the food of animals in fertilizing substances the richer’ 
their excreta, particularly the liquid portion. This contains most of the potash 
and a great deal of the nitrogen, but only a small amount of the phosphate’ 
which passes through their bodies; further, it contains these substances in a form 
ready for the immediate use of the plant. It is therefore important to realise that 
unless precautions have been taken to include it with the solid exereta, most of the: 
valuable fertilizing constituents have been lost. 

The kind of animal affects the fertilizing value of manure. Horse manure 
is richer and more readily decomposed than cow manure, since the mineral require- 
ments of the milking cow are much greater than those of the horse. ‘Poultry 


manure, when fresh, is a rich fertilizer compared with horse or cow manure; it 


contains more than twice as much nitrogen and phosphate, but has only about the 
same amount of potash. The bulk of its nitrogen is present in an easily available 
form, hence it is a quick-acting or forcing nitrogenous manure. 


Animal manure as commonly procurable has not been carefully conserved 
against the loss of fertilizing constituents, and unless the liquid portion has been 
included, a considerable portion of the nitrogen present is not of use to plants. 
It must be regarded as an unbalanced fertilizer, and the fertilizer balance cane 
Sreauly Seles by the separate use of superphosphate, and sulphate or ehloride 
of potash. ; 

Where the organic matter of the soil is maintained by using manure, a degre 
of fertility will be maintained, but an annual application of 100 to 150 Ib. per 100° 
square feet will be necessary. : 


| ee ee F 


7 


; énd th 
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LIME FOR THE GARDEN. 


Lime fulfils many functions which are essential to soil fertility. Its most 
useful action is in neutralising the acidity of strongly acid soils, for with the 
removal of acidity the other valuable effects of liming follow. Lime improves the — 
Physical condition of heavy acid soils, ensuring better drainage and aeration, and 
making cultivation easier, and is an essential plant nutrient, and when present in 
Sufficient amount promotes many phases of bacterial activity, especially those 
ultimately bringing the reserves of nitrogenous material in the soil into the soluble 
°rms of nitrogen which plants utilise. . 


There is no foundation for the common statement that exposure of acid soil 
to sun and air ‘‘sweetens’’ or reduces its acidity. Acidity is developed through 
an insufficiency of lime in the original soil-forming material, or by the loss of lime, 
through leaching, and absorption by plants. Acidity thus developed can only be 
counteracted in field or garden practice by the use of some form of lime. The forms 
of lime used for counteracting soil acidity are hydrated or slaked lime, and ground 
tmestone or carbonate of lime. : 


Slaked lime is formed by the action of water on burnt or stone lime, and forms 

4 Very fine powder which can be efficiently spread. Ground limestone is a cheaper 
‘nd more pleasant material to handle than slaked lime, and can nearly always be 
Telied on to give as quick and good results as slaked lime, provided the material 
*S sufficiently fine and well distributed, and that equivalent dressings are applied. 
<i the last respect, 4 lb. of carbonate of lime are required to supply as much — 
effective’’ lime as 3 lb. of slaked lime contains. 


_, thé soil to be limed should be dug over and reduced to good tilth, the lime 
Uniformly spread, and then lightly worked into the top several inches of soil. The 
amount of lime to be used depends on the degree of acidity of the soil, its texture, 
°rganic matter content, and the type of plant to be grown. Unless_all these features 
rn be determined, suggestions on the amount of lime that it is necessary to add 
to a soil ean only be approximate. , 


On loams and heavier soils, dressings may range from 1 lb, of slaked lime, 
°r 13 Ib. ground limestone, per square yard on loams, to double these quantities on 
Clay loams and clays. Sandy loams or still more sandy soils can receive lighter 

essings of approximately half the amount for loams. ‘Lime is lost most rapidly 
Tom Sandy soils, which are usually more acid than heavier soils under the same 
©onditions, Under garden conditions, with frequent waterings, lime is continually 
ing lost, especially from the sandier types of soil. After the initial liming, which . 
a Reed to be heavy to counteract strong acidity, it is preferable to add light 
Wressings each season, rather than occasional heavy. dressings. 


An It is not always necessary to add sufficient lime to completely neutralise soil 
“dity, as most garden plants grow well on slightly acid soils. This slightly 
“ld condition will only result in the majority of garden soils after liming. Only 
a those plants listed below as very sensitive to acidity is it advisable to completely 
x Utralise acidity. Whilst many plants grow best on neutral soils or on slightly 
acute (opposite of acid) soils, a considerable number of plants will tolerate 
Ban acid soils. The latter are not adversely affected by being grown in limed 
“ells, though many plants which require a good lime supply may fail on acid soils. 


be By careful planning of the garden cropping scheme, portion of the area may 

Vt apart and only lightly limed, if at all, for certain plants (as indicated below), 

Whio, temainder limed for those crops with a higher lime requirement. Potatoes, 

q Ich Will grow on acid soils, do best on slightly acid soils, and in gardens where > 

Solis pecitions are not experienced the danger from scab diseases in slightly acid 
small, Es 


ana The following statement shows the relative sensitiveness of a number of garden 
“rop plants to acid soil conditions:— 


De Very Lolerant.—Parsley, potato, radish, strawberry, sweet potato, tomato, cow- 


a, maize, millet, oats, rye. 


De Tolerant—Bean, Brussels sprouts, carrot, choko, cucumber, endive, kohl rabi, 
as) Pumpkin, rhubarb, squash, turnip, watermelon, crimson clover, vetch. 


req Aeusitive—Broceoli, cabbage, cauliflower, eggplant, sweet corn, barley, rape, 
“over, sweet clover, wheat, white clover. 


arer ~ palates ; : 
Meeme. ” Sensitive.—Asparagus, beet, celery, lettuce, onion, parsnip, spinach, 
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Evidence is available to show that excess of lime under certain conditions may 
depress plant growth. Overliming may result when the calculated amount of lime 
is applied to the surface zones oF soil, and not worked to the proper depth. Over- 
liming injury is produced only on heavily-limed acid soils, and not on non-acid 
soils, or soils which have. previously been limed. This injury is not permanent and 
is usually overcome by the time the first crop is removed. Lettuce and lucerne are 
crops which may suffer from bad lime distribution. 


Large additions of organic matter such as compost, manure, &¢., are very: 
effective in reducing overliming injury, and this fact is of importance in indicating 
that a liberal addition of green or stable manure should be applied to the soil if 
immediate liming and seeding are necessary. Where very heavy dressings of lime 
are necessary, it may be advisable to apply lime in two successive seasonal applica- 
tions. After the preliminary liming, the lime added in a well-made compost will 
go far to counteract natural losses of lime from the soil. . 


. 


FEED REQUIREMENTS OF DAIRY COWS. 


Owing to the dry season experienced in some of the dairying districts an extrem? 
shortage of both pasture and cultivated fodder crops has occurred, and this: short- 


age should emphasise the great value of conserving fodder in the form of hay 


or ensilage. 

A certain quantity of food is required to maintain the animal in a healthy, 
normal condition, and for milk production feed over and above the quantity used 
for maintenance is required. 


The indigestibility of the nutrients in the different foodstuffs varies very con- 
siderably, and all young plant life contains a higher quantity of protein than 
does matured growth, and also all nutrient matter is in a much more digestibie 
condition in the younger stages of plant growth. 


_ The daily maintenance feed for a 1,000-Ib. cow should contain 0.7 Ib. of 
digestible crude protein and about 8 lb. of total digestible nutrients, and then 


3 
q 
7 
< 
] 


for eyery gallon of milk with 3.5 per cent. fat produced the cow will require 


more feed containing about 4 1b. of digestible crude protein, with from 2% 1b. 
to 3 Ib. total digestible nutrients. The nutrients required in the daily: feed for ~ 


maintenance of production of 1 gallon of milk will be practically 1} Ib. diges- 
tible crude protein with a total nutrient content of 10% Ib. Briefly stated, feed- 


_ stuffs may be said to be composed of water, organie dry matter, and mineral 


matter. That cows can only consume a certain amount of dry matter must be 
recognised, and a general rule is that dry matter up to 3 per cent. of the body 
weight of the animal may be eaten daily—thus 30 Ib. dry matter may be eaten 


by a 1,000-Ib. cow. If mineral deficiency exists in the animal’s feed guch can he 


remedied by suitable stock licks. 


Too great dependence for feeding is placed upon the natural grasses, for whet 


dry times occur (unless some form of hay or silage has been conserved) the 


stock are frequently unable to obtain sufficient food, even for maintenance, from 


the old matured grass roughage of grazing paddocks. 


In illustration—a sample of grass roughage upon which cows were feeding 


was examined, and it was found that to obtain even the amount of digestible — 


crude protein required for maintenance 24 times the dry matter possible of being 
_ consumed would be required. In this case 25 lb. of the grass roughage with 
3} Ib. lucerne chaff, or with 1 Ib. lucerne chaff and 1 lb. cottonseed meal would be 


sufficient to maintain the animals, but insufficient for both maintenance and milk 


production. 


re Regarding paspalum, if not in the mature stage of growth 47 lb. would pro" 
vide sufficient protein but not quite sufficient total nutrients for maintenance; 


the nutrients could be supplemented by maize meal. For maintenance and pt0- — Fy 


duction of 1 gallon of milk (this low production has been quoted purposely) 84 
Ib. green paspalum would be sufficient. : : 


Detailed information concerning feeds and rations for dairy cows are published 


in ‘‘Stock Foods’? and ‘‘Rations for Dairy Cows,’? which ee are obtained - 


free upon application to the Department of Agriculture and Stock, Brisbane. — 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF JULY IN THE AGRICULTURAL 
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1936 AND 1935, FOR COMPARISON. 


| { 
AVERAGE TOTAL - AVERAGE TOTAL 
RAINFALL. | RAINFALL. RAINFALL. RAINFALL, 
Divisions and | - Divisions and a 
Stations. No. of Stations. No. of ; 
July. | Years’! July, | July, || July. | Years’) July, | July, 
Re- | 1936.| 1935.|| - Re- | 1936. | 1935. 
cords. . cords. 
LL eee te aarti |. 
| 
North Coast. In. In. | In. | Central Highlands. | In. In. | In ~ 
dates” <2] AR] | SSL | Gat] Gamomt oc ESE) O78 gg 
ert “BE | cs 2 | nadie oe oe * es i 
Gardrell oa 1-86 Gt | 1-28 | 0-50 | Springsure «. +.) 122) 67 | 180 | 4-51 
Hetberton 13) 085 | 50 | 1:16 | 0-07 | ice 
In " .. | 162] 44 | 1:19 | 3-94 |) 
yuistail ww | 4:59. | 55 | 7-18 | 8-81 |] ; 
7 Sate sc ane a aed i ee Dariing Downs. 
7 rears Dalby ..| 1:73] 66 | 2-00 | 1:52 
Central Coast. Emu Vale -| 1°59 | 40 | 2:59 | 1-66 
A Hermitage .| 1:76 | 30 a yh abr 
yr, | 0°69 | 49 0-78 || Jimbour ..| 1:53 | 48 | 2:05 | 1:04 
Gite toves <2) bag | | oo| SHE | Mattnome:) 1) £8) Se | 28rd 
: ‘owers 6 ; orpe .. As “ : ; 
’ Pp y ° Wertagls 70. 65 0:55 | 1:46 || Toowoomba --| 2910 | 64 2:40 | 2-01 
St upine : ..| 1:56} 83 | 1:36 | 0-52 || Warwick ..  ..| 1:84 | 71 | 2-50 | 1:60 
Tence .| 1-41] 65 | 0:23 | 3:13 | 
South Coast | ; | | 
Biggenden ., 141} 37 | 0-34] 2:85 || Maranoa, | 
: Bracabere 1-86 | 53 | 0-75 | 5-37 | | 
Caboalt cre " - 228 3 Ris 2:06 Roma ne ..| 148 | 62 | 1:69 | 1-92 
Giilders "2 172 | 41 | 0:54 | 3:99 |, 
a ee ios | 49 | Leo | 24d y 
| Gayndah <2 1: | 1-47} 65. | 0-46 | 2-21 
Rupe ss | B12] 66 | 117 | 282) State Farms, ce. | 
Maryyen : ..| 1:62 | 57 | 0°45 | 1:54 
Namporcush . | 1:92 1:48 | 3°86 || Bungeworgorai ..| 1°43] 22 | 1:20] .. 
N ies “0 ety nie a riot stn | etn College ) al Ba | 1:47 | 1:93 
on ‘Ps . ‘ ‘ air “hy ae ¢ late ete se 
Weekhampton “1. | 1:79 | 65 | 0-40] 4-28 || Mackay Stgar Ex- | 
ford «.| 2:39 | 49 1°57 | 2:95 periment Station 1:53 | 39 0:45 | 1°53 
——— a } ° 


A. 8. RICHARDS, Divisional Meteorologist. 
CLIMATOLOGICAL TABLE—JULY, 1936. 


COMPILED FROM TELEGRAPHIO REPORTS. 


5 SHADE TEMPERATURE. RAINFALL, © 
8 
Ss etn’ 
Districts and Stations. 5 Se. Means. Extremes. — 
ey S —————- | ——__—____-_—_——__] Total. Days. 
5 aig | Max. | Min. | Max. | Date.} Min. | Date. 


<q 
Co Coastal In. Deg. | Deg. 
oktown 2. | 20-9 79 09 4, 25, | Deg. Points. 
ui rial er 1 | 145 8 
e 
epgrton : f 70 | 64 27, 98| 40 Milpoetactp yl 
BrishaemPton 30°16 73 | 5B 26 | 43 I 40 8 
SO oti 2. | 30-21 | 69 51 30 | 40 1 | 181 8 
Bary ting ? 9 19 ar 7 
tharos tess so | 80021 66 | 43 15 | 2 
Toowoomh’ i 58 36 2 23 | 19,20] 287 14 
Sewoomba 6. | 43 4 | 29 | 19 | 240 | 10 
Gg Mid-Interior, 
Tonto .. vs] 30:02 | 82 | 59 29 | 43-| 1] a1 | 2 
Mitchel] 3013 | 73 | 47 11,23] 35 | 7,8 | 126 | | 3. 
2) U1] 30-20 | 67 | 40 ba | 26 | i9 | 157 5 
Burkert, Vestern 
Houtia® --| 30-01 | 82 | 58 2798} 49 | 48 | Ni | .. 
4 +. | 30°10 74 0 ae 7 2 
“omindah st] S046 | 66 | 44 24 | 38 6 | 28 2 
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ASTRONOMICAL DATA FOR QUEENSLAND. — 
Times CoMPuTED BY D. EGLINTON anp A. C. EGLINTON. 


TIMES OF SUNRISE, SUNSET, © Phases of the Moon, Occultations, &c. 
AND MOONRISE. 1 Sept. © Full Moon 10 37 p.m. 

; 8 5,  ) Last Quarter 1 13 p.m. 

AT WARWICE. 16 ,, @NewMoon 38 41 a.m. 


MOONRISE. 24 ,, ( First Quarter 8 12 a.m. 


: Perigee, 8rd September, at 8.48 p.m. 
| pecreriber cishe macentin Oct Apogee, 19th September, at 10.42 a.m. 


1936. 1936. 1936. | 1936. The swift planet Mercury, which since the begin- 
ning pet Aue ver ee ates paren fully lene 
| i cons ons (a ntervals W! apparen : 
| Rises. Sets. | Rises.’ Sets. Rises. | Rises. | retrograde motion) from, Sagittarius to Virgo, vil 
—--——— en —| become stationary on 18th September, after which 
i | p.m, | p.m. | ib will seem to move westward for nearly a month, 
\ or ~~ | but still remain in Virgo. 


“1 | 6-7 | 5:37] 533 | 5:51 5:28 | 621] ‘On the 19th Ne ; ‘ith 
i _ i ptune will be in conjunction wi 
2 66 5°37 | 5:31 | 5:51 6°28 7°31 | the Sun and therefore invisible for some weeks. 
8 | 65 | 5-88] 5:30 | 5:52 7:34] 8-41 On the 23rd Jupiter and the Moon will be separated 
4 | 63 | 5:38 | 5:29) 5:58 9-42| 9-48 | by only one degree, but again the phenomenon will 
5 | 6-2 ; 5-39 | 5°28 | 5-58 9°49} 10-51 occur far below the horizon. f 
Gina iz Fa ear At 3 p.m. on the 23rd the Sun will cross the 
Cie Sita 5°39 | 5-27.) 5:54 10:56 | 11-49 | celestial equator from North to South and it will be 
7 | 5:59 | 5:40 | 5-26 | 5-54 .. |. | the Australian Vernal Equinox. Technically the Sun 
; am, | am, | ‘‘ enters the Sign of Libra,” where it ver + Ret! 
8 5:38 540 | 5-25) 5°35 121 | 12-41 eae a ar is still used although the ev 
9 | 5-57 B41 | 5-24) 555 11 1,23 At 3.51 a.m. on the 24th about an hour and a halt 


| , Bere Suns nee aS A nha Blog icone 
10 | 5°56. 5°41} 5:23] 5°56 1°56 2-3 | ol Mars an egulus, the first magnitude s 5 
1 | 555 B42. | B22) BG 2943 | 235 poor the distance between them being less than 
12 | 553 5-42 | 5-21 557 3-24 | 3-10 A second conjunction of Saturn and the Moon will 
| 5:52 | 5:48 | 5:20 | 5°57 3°53 3-40 | occur on the 30th at 5 a.m. about half an hour before 
pees dea hte vive pe ae ee rises at 7.17 a.m., 1 hour 10 minutes after 
15 | 5:50, 5-44] 5:18] 5°58 5-7 | 4:41 : Fp ee tes, on 
%, * the Sun, and sets at 7.39 p.m.,2 hours 2 minutes after 
16 | 5-49 5-44 | 5:17| 5:59 5:38 | 5:17 | it, onthe Ist.; on the 1bth it rises at 6.45 a.m., 55 
“17 | 5:48 | 5:45 | 5-16 | 5°59 6:8 5:51 | minutes after the Sun, and sets at 7.35 p.m., 1 hour 
ae | Pics Meares tea AE 6:80 aba st a a.m., 55 minutes after the Sun 
°, 1 ° . . . '. 4 a.M., v0 \ y 
19 | 5-45 | 5-45 5 14 | 6-1 714 7-13 and sets at 6.56 p.m., 1 hour 19 minutes after it, oD 
20 | 5-441 5-46] 5-12 | 6 7-52 | 80 | the Ist; on the 15th it rises at 6,53 a.m., 1 hour 
* 21 | 5°43'| 5:46:| 5°11 | 6-u 8°30.| 8-52 | minutes after the Sun, and sets at 7.19 p.m., 1 hour 
tsa ADEE ASE SR OSS ys ay ea Seal oe a.m., 1 hour 14 minutes before 
23 | 5-41 5-47) 5:9 | 63 104 | 1044 | the Sun, and sets at 3.45 p.m., 1 hour 52 minutes 
24 | 5°40. 5-47 |. 5:8 64 10:38 | 11-43 | before it, on the Ist; on the 15th it rises at 4.28 a.m, 
i 11°55 | 12-42 | 1 hour 22 minutes before the Sun, and sets at 3.30 
| -p.m., 2 hours 14 minutes before it. 
| - Jupiter rises at 11.15 a.m. and sets at 1.1 a.m. oD 
| 12.55) 1.45 | the Ist.; on the 15th it rises at 10.24 a.m. and sets 
Ne | at 1212 a.m.) | 
27 | 5°37 5491 5:6 | 66 159 | 2-49 Saturn rises at 6.23 p.m. and sets at 6.55 a.m. om 
3 | , . | | the Ist; on the 15th it rises at 5.22 p.m. and se 


2g | 5-36/ 549/56 | 67 | 3-2 | 3-54 | the 

go | 5-85 6:50| 5:5 | o7 | 4-7 | oa | OSS AIR eeetatt 

80 | 5-84 5:50] 54 | 6:8 | 518] 613 

81 ae 53 | 69 7-25 7 Oct., ) Last Quarter 10 28 p.m. 


LOU: @ New Moon. 8 20 p.m. 
PRY. yy ( First Quarter 10 53 p.m. 
“aa re 30.4, © FullMoon — 3 57 p.m. 


Apogee, 16th October, at 6.30 p.m. 
Perigee, 2nd October, at 1.2 a.m. 
Perigee, 31st October, at 12.36 a.m. 


eed 

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes . 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes» 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates whey 
the moon will be in the first quarter and when full. In the latter case the moon will he 
somewhat about the time the sun sets, and the moonlight then extends all through the nigh! d 
when at the first quarter the moon rises somewhat about six hours before the sun sets, a 
it is moonlight only till about midnight. After full moon it will be later each evening pefo 
it rises, and when in the last quarter it will not generally rise till after midnight. é 

It must be remembered that the times referred to are only roughly approximate, as th 
relative positions of the sun and moon vary considerably. i 5 

[All the particulars on this page were computed for this Journal, and should not b 
reproduced without acknowledgment.] , ; 
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ANNUAL RATES OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One Shilling. 
members of Agricultural Societies, Five Shillings, including postage. General 
Public, Ten shillings, including postage. z ty 


| Event and Comment 
A Plea for the Tree. : Hee ys 


S HELTER belts around a farm homestead serve a dual purpose. 
They increase the comfort of the dwelling, making it a much more ~ 
Pleasant place to live in, and also provide an attractive setting or 
background for the buildings. Such belts should not be planted too 
Close to the house, as the trees would unduly shade the buildings during 
€ winter months, possibly increase fire risks, and block tanks and 
drains with leaf litter. : 


£ Dealing with the subject on broad national grounds, to any plea 
*or the tree may be added a plea for the development of a real forest 
Conscience, Australians are often accused of a lack of that quality, 
4nd when the inevitable argument starts one is invited immediately to 
84ze on the landscape from a railway carriage window between any 
of our capital cities, without going further afield, where enormous tracts 
country have been denuded ruthlessly by indiscriminate ring- 
arking and otherwise, of valuable indigenous forests. We once heard a 
®cturer advance the interesting theory that many Australian farmers 
‘nd others have inherited a conscious or sub-conscious hatred of trees 
an their pioneer ancestors, who when they ‘‘invaded’’ Australia 
re faced with vast armies of trees. To prepare the ground for use 
“ley had to attack this enemy with a ruthlessness born of necessity, and _ 
ce when it is not only unnecessary but extremely harmful to the 
Been, the same pitiless destruction goes on. “‘Warms,’’ he said, ‘‘are 
. cain Standing naked, without a stick of timber to clothe them, and 
. Nable forests are wiped out so as to provide relatively worthless 
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paddocks—that reference is, of course, to poor country where one blade 
of grass grows where two trees grew before.’’ The lecturer hinted at 
a terrible vengeance which ‘‘the spirits of the trees’’ might one day 
exact from man for his violation of nature’s laws. 


Relation of Green Vegetation to Water Supply. 


(REEY vegetation, we are told, is necessary to the composition of the 

very air we breathe and to the continuance of our water supplies. 
- That idea might seem to us fantastic, but certainly without proper air 
and water we would perish quickly in a dry and choking atmosphere. 
However, the importance of tree life to the well-being of every country 
on this planet is not sufficiently understood. The influence of forests 
on the circulation of water on the earth’s surface is also not yet fully 
understood. It is now claimed that land covered with grass or crops 
contributes through direct evaporation and through transpiration more 
vapour to-the air than bare moist soils. Of all the vegetative coverings, 
a dense forest contributes most vapour. The French aptly call the 
forests the ‘‘oceans of the continent,’’ and compare the vapour given. 
off by them to clouds of exhaust steam thrown into the atmosphere. 
Lowdermilk, in his recent investigations of the influence of the forest 
on rainfall, found that the increasing dryness of the interior of China 
is brought about by the decreased humidity of the air due to deforesta- 
tion. This, together with the erosion following deforestation, has caused 
serious disturbance to the entire circulation of water in China. Whether 
forests actually increase rainfall may be still a question, but their 
influence on the distribution of rainfall over the land has a good 
foundation of scientifie fact. 


Trees and Soil Erosion. 


THE preservation or replenishment of our forests has a definite 

bearing on one of the greatest problems that farmers, not only 
of Queensland or Australia but of every country, have to face—the 
problem of soil erosion. Every hill slope growing trees that hold back 
the soil, that blocks erosion, should be treasured and improved. Every 
timber reserve that holds back the bank of a winding stream should be 
maintained on sound forestry principles. The day may come when the 
streams may have to be straightened out, but always and for ever 
every bank should be protected from the action of flood waters by @ 
fringe of good timber trees. Every pound of soil that goes down creek 
or river is so much loss. Facts may be stubborn, but they are a much 
more lasting foundation for success than individual fads. It has takeD 
the Americans over 260 years to bring their vast forests to the verge 
of destruction, but Australians with the experience of the world before 
them have taken less than a century to bring their forests to the same 
condition of partial ruin. 


Necessity of Forestry Reserves. ° ; 


Ee ONSTANT demands are being made to throw open forest reservations 

for settlement. Bearing in mind the small area of good lan 
now available, and the keen competition for such good land for occupa 
tion, it is fairly certain that many of the existing reservations as they 
are denuded of timber supplies will have to be utilised for settlement: 
The proposal to make it compulsory that a certain area of all lan 
under settlement must be reserved for forestry purposes is, therefore, 
wise and justifiable. 
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Parks, playgrounds, and recreational areas are a part of modern 
life. They could, in many instances, be improved and extended as 
national parks, and in time become a source of income, and at the same 
time furnish material for industry. 

Every country town should consider seriously the possibilities and 
potentialities of a municipal timber reserve. It is not sufficient to 
confine activities to State school plantations. The need of wood for 
industrial purposes is already apparent, and the co-operation of all 
factors—town, country, State and nation—will only be effective when 
all realise to the full the urgent need for systematic forestry develop- 
ment and reafforestation. Facts concerning what to plant, when to plant, 
where to plant, and how to plant are obtainable. Accurate information 
is the basis of successful effort. That information is definitely available 
to every farmer interested, and on that information is based this plea 
for the tree. 


* 


‘The Problem of Prices. 


A REASONABLE degree of stability in the prices of primary pro- 

ducts is essential to national economic health. How is that 
stability to be attained and maintained? That is the question. It is 
not altogether unanswerable, and one obvious aspect of the answer 
is to improve our system of marketing. Effective marketing and distri- 
bution are twin problems facing the farmer to-day, not only confronting 
the farmer, but also the nation for a healthy and permanent argiculture 
is a fundamental condition of our survival as a nation. 


Marketing is viewed, ordinarily, in the very narrow sense of selling 
what has been produced for sale. We have, however, to broaden that 
View to take in all the activities and organisation of handling, transport- 
ing, storing, processing, and manufacturing—the finding of ways and 
Means of improving present marketing systems, the ultimate sale of 
products to the consumer. j 

The home market remains the farmer’s best market, and between 
producer and consumer there is still too wide a gap, and that gap can 
only be reduced by better knowledge and stronger action by farmers 
Organised along right lines and fortified with, at least, some under- 
Standing of the cold economic facts and extremely difficult problems - 
With which their industry is beset. - Intelligent and vigorous leadership 
—and this point cannot be stressed too strongly—is essential, and 
hrough it much loss of time, money, and misdirected energy can be 
voided. The old slogan that competition is the life of trade contains 
4 half-truth than which there is nothing more dangerous. Recent 

evelopments in the world commodity situation indicate that unrestrained. 

Competition might lead to the destruction of society as we know it, and 

ave opened the eyes of the business world to the necessity of tempering 

® time-worn statement by the addition of one word and making it 
_ Yead ‘‘enlightened competition is the life of trade.’ 


Stabilised prices and stabilised currency would give the farmer a 
r market deal. The fluctuations of both are among the chief causes 
le farmer’s economie difficulties. 

; Modern agriculture is very largely commercial. Farmers produce 
Primarily for the market. The price basis on which they exchange 
as products is therefore a problem of prime importance. his 
oH lem of adjustment of production and marketing mechanism to 

-*usure fair and reasonable prices to the producer calls for earnest study 
~—°Y all associated with rural industry. rhe 


faire 
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White Grub Damage to Pastures on the 
Atherton Tableland. 


J. HAROLD SMITH, M.Sc., Entomologist. 


THE butter exported from the Atherton Tableland, an extensive tract 
of dairying country in North Queensland, is worth £300,000 to 
£400,000 per annum. This produce is derived from farms which have 
been established during the past thirty years; many of the most recently 
selected are only in partial use. Development on the individual property 
is comparatively slow for the indigenous rain forest has first to be felled 
and burned. Grass seeds are then sown in the residual ash, and the 
pasture is thus established contemporaneously with the disintegration of 
the logs and stumps which perforce litter the ground for some years. 
Permanent pastures supply almost all the feed requirements of the herd, 
though supplementary fodder crops are now receiving attention. Many 
of the older pastures show marked deterioration, and carrying capacities 
are generally declining. Under normal circumstances, improved farming 
practices should offset deterioration, and the industry would gradually 
evolve on mixed farming lines adequate to conserve the fertility of the 
soil at a suitably high level. 


In the Malanda district pasture deterioration has taken place more 
rapidly than elsewhere. Climatic factors, important though these 
doubtless are in the tropics, do not completely explain the phenomenon 
in this district. Supplementary damage attributable to white grubs, the 
larve of a Scarabaeid beetle, Lepidiota caudata Blkb., makes the position 
of the farmer really critical. This pest has so weakened the pastures 
on numerous farms that during the dry winter and spring months the 
available feed is, in some years, below the normal maintenance require- 
ments of the herd. - 


The species is indigenous to rain forest areas in North Queensland, 
and has previously attracted attention as an occasional pest of sugar cane 
in the Babinda district. The present investigations were centred on the 
Atherton Tableland, where the economic problem is quite distinct from 
that in the coastal sugar-cane areas. 


Significance of the Pest. : 


The symptoms of white grub attacks in pasture lands are quite 
distinctive. The sward loses its normal green appearance during the late 
summer at focal points scattered here and there throughout the paddock. 
These areas gradually extend until larval development is completed, an 
by that time the bulk of the pasture may be worthless. <A similar sward 
failure is also conspicuous along fence lines, and on the banks of the 
many gullies which cut through much of the land under consideration. 
The affected turf, when examined, can easily be removed to expose the 
numerous white grubs just beneath the surface. If the grub populatio® 
is high, the turf may be completely destroyed. 


Grub infested pastures quickly react to moisture deficiencies in the 
soil, and their appearance depends largely on the contemporary rainfall. 
If the rains are evenly distributed throughout the year, infested pastures 
may retain some vestige of life and recover rapidly when the pest cease® 
to feed at the end of larval development. Should continuous dry weather! 


- 


is 
Ps 
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‘coincide with the last few months of larval life, the grass may be almost 


entirely destroyed, and recovery is inevitably slow and is accompanied 
by a luxuriant weed growth. 


Older paddocks usually suffer most severely. On many farms, the 
pastures range in age from five to 25 years, and the losses are confined 
to those which have been established more than 15 years. Paspalum, P. 
dilatatum, is the most important grass, but Kikuyu grass Pennisetum 
clandestinum, and Para grass, Panicum muticwin, have also been intro- 
duced to the district. All three are subject to attack, though their 
recuperative powers differ somewhat when the larve have completed 
development, and weather conditions are favourable for recovery. 


The déstructive larval stages cover some eighteen to twenty months, 
but even the heaviest grub population makes little apparent impression 
In the pasture until the last of the three larval stages. The bulk of the 


‘root system is then destroyed, and the efficiency of the remainder 


Seriously impaired by the soil disturbance inseparable from the activity 
of a grub population which moves freely in the soil. The failure of the 
turf to respond to good growing weather is the first sign of damage, and. 
the symptoms become more and more acute until larval development is 
Completed. 

An incidental loss has frequently been noted. Farmers with grub- 
attacked paddocks may, when the damage has reached its peak, remove 
Stock to facilitate natural recovery, renovate with implements, or crop 
the land with maize or some cereal for one or two years before regrassing. 

hen the last-mentioned policy is adopted, the first year’s crop is often 
valueless though yields in the second year are normal. The phenomenon 
will be discussed at a later stage in this paper. : 


The pest is also important from a health point of view. Many 
farmers and residents of small towns in the grub-infested areas procure 
their domestic water supplies from roof drainage’collected and stored in 
tanks. During the flight season, countless numbers of the adult beetles 
‘re trapped in the spouting of the buildings and rot in situ. <A con- 
taminated water supply is thus a frequent cause of gastric troubles among 
the resident population. 


oy 


° vv 


L : Plate 191. : ; 
ast abdominal segment in Lepidiota caudata Blkb, Female on left; male on right. 


; ‘Life History. 
iy The parent beetle of the white grub is a large, cumbersome, dar 


eet Insect about an inch in length. The sexes are superficially 
ar, 
Which 


Sex ( 


but may be separated by the shape of the last abdominal segment, 
, in the female, has a posterior projection absent from the other 
Plate 191). Flight occurs during the spring and early summer 
ranqe: Hees are laid in the soil at a depth of a few inches in rather 
Soule earthen cells. These eggs hatch into small white grubs of typical 
arabaeid shape within three weeks, and are very. common in pastures 
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during January, particularly in the vicinity of fallen trees and residual’ 
stumps. Growth proceeds steadily through the three larval instars, the 
first two of which require some twelve months for their completion. The 
larve enters the third and final instar early in its second year. Larval 
development is completed between July and September, when the grubs 
construct pupal chambers, which are normally situated at soil depths 
between one and two feet. Here transformation into the heavy-bodied 
pupa takes place within the limits of the earthen cell, and the adult 
beetle emerges during the spring months. 


Before flight is possible, the adult must burrow through a consider- 
able depth of soil, and its ability to do so is controlled by the texture 
of the overlying earth. At the end of the comparatively dry winter and 
spring months the soil may be almost impenetrable, and until soaked by 
the spring rains the beetles are unable to escape. Should the storm rains 
be insufficient to soften the ground down to the pupal chambers, the 
beetle mortality is considerable. The duration of the flight period and 
the intensity of the flight are thus subject to marked fluctuations, Early 
and copious rains which gradually introduce the monsoons induce 
moderate flights which may cover a considerable period, viz., October to 
January, the beetles emerging as soon as transformation is completed in 
the pupal chamber. A dry spring, in which storms are omitted from the 
climatic sequence until late November, causes mass emergence at a com- 
paratively late date. The beetle population then on the wing includes 
vast numbers which have been cooped up in the soil unable to escape 
earlier together with recently transformed adults. Frequently the 

_ precipitation prior to late December is insufficient to penetrate the soil 
to pupation depths, and the pre-emergence mortality is then considerable. 


Observations over a number of years indicate that the importance 
of the pest in any one season can be correlated with the intensity of the 
flight two years previously, a logical sequence of a two year life cycle, 
in which the larval injury to pastures is at a maximum in the second year 


of development. 
Beetle Flight. 


The beetle flight has several distinctive features. At dusk, adults 
emerge in vast numbers from the ground, and the flight increases in 
intensity until the air is literally teeming with insects. Adult movements 
are rapid, and, for some time at least, tend eastwards away from the 
setting sun. Wisconsin workers (Sweetmen, 1927 and 1931) studying 
an allied species of economic importance in that State, suggest that 
directional flights may be influenced by prevailing air currents, but in 
the case of L. caudata, no evidence favourable to this viewpoint has been 
‘obtained. The beetles fly directly to buildings, trees, charred stumps, 
and fence posts, and cling to the western side of any such obstacles 00 
which mating, the primary object of the evening flight, takes place. 


As more and more individuals are paired, the hum associated with 
the evening flight gradually diminishes, and within half an hour of its 
commencement few, if any, adults remain on the wing. At the com- 
pletion of mating some of the beetles fly back to the open and presumably 
burrow into the pasture; quite a number remain on the trees, but the 
majority fall to the ground, and shelter in the soil below or near the 
tree, stump, or building on which mating has occurred. 


_ A flight, if such it can be called, of another kind has been observed 
in the early morning. Before daybreak, trees on which mating has 
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occurred are clustered with adults, resting in a more or less torpid state 
on twigs and leaves. They loosen their hold at daybreak, and the 
majority drop directly to the ground, while a few fly strongly to the 
open. All remain underground until dusk when flight is again resumed. 
The morning flight is brief, and the sound of heavy-bodied insects falling 
through the foliage of the trees is reminiscent of a heavy hail storm. 


Both sexes are equally numerous in the early part of the flight 
season, but later on there may he a distinct preponderance of females. 
These late season insects include freshly emerged adults with the 
purplish, elytral bloom intact, and weathered females from which the 
bloom has long since disappeared. It appears, therefore, that both sexes 
make nightly flights over a considerable period, polyandry on the part 


of the female and polygamy on the part of the male being normal for 
the species. 


Though partial defoliation of some trees on which mating occurs is 
common, the damage is by no means serious in even the heaviest flight 
years. It is, therefore, inferred that the adults do not normally consume 
any considerable amount of food. Partial defoliation has been observed 
in the following trees:—Bloodwood (Eucalyptus corymbosa), grey teak 
(Gmelina fasciculiflora), northern silky oak (Cardwellia sublimis), fig 
wood (Ficus Watkinsiana), red tulip oak (Zarrietia peralata), David- 
sonia plum (Davidsonia pruriens), Poinciana (Poinciana regia). 


After the mating flight, most of the males and some of the females 
drop to the ground, and burrow under the surface, hence females are 
much more common than males in beetle series collected from trees at 
the conclusion of the evening flight. Yet, when the beetles are counted 
‘on the same trees before daybreak the following morning, both sexes are 
More or less equally represented. Again it is curious that while adults 
are numerous on stumps, fence posts, etc., during the mating flight, they 
have all disappeared before daybreak, when the insects are still quiescent 
On adjacent trees. Both observations suggest that there is some adult 
- Movement after the main business of mating. When or how this takes 
Place ig. quite conjectural, but it is tentatively assumed that there: is 
Some slight post-mating migration to suitable host trees for feeding 
Purposes. 

White Grub Distribution on the Farm. 

The flight as thus described sheds some light on the incidence of 
the pest on the farm. Pasture destruction frequently assumes its most 
acute phase near tree stumps and along fence lines. As these and 
Similar obstacles are used by the adults to facilitate mating, vast numbers’ 
Must burrow into the adjacent soil during the flight season. At least 
Some of these will be sexually satiated, and lay eggs which will yield a 
Considerable larval population. This inference can be confirmed in the 

leld during Jannary for first stage larve can then be collected in such 

Situations with comparative ease. Infestation of this kind can thus be 
attributed to the place which stumps, fences, ete., occupy in the adult 
®conomy during the flight season. 1 


_ Quite a considerable amount of damage occurs, however, in pastures 
which are quite free from stumps or trees which could be used by adults 
Wring mating. Such pastures typically show dead and dying areas 
Unevenly scattered through the field, the intervening grass being quite 
freen., These areas of damaged turf gradually extend owing to the 
ateral migration of the larve until each may cover an acre or more, and 
Several may merge before larval development is completed. 
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The few reports of injury to crops cultivated on the Atherton Table- 
land all possess some special features worth recording. Cow cane, a 
common form of roughage grown in the district for winter and spring 
use, persists for a number of years. During the flight period, the crop 
may be five or six feet in height. Adults may be attracted to the crop 
when mating, and subsequently lay their eggs in the soil. The larve 
later attack the roots. A cropping system in which annuals are used 
would, of course, eliminate losses of this type, for eggs are not normally 
laid in land which is fallowed at the time of flight. 


Frequently pastures harbouring second stage larve are ploughed and 
planted to maize. The pest, deprived of the grass roots on which it has 
hitherto fed, inevitably attacks the planted crop, and all the maize 
failures directly attributable to white grubs are of this type. Subsequent 
crops grown after the grub population has matured escape infestation. 


The available data on the flight of the beetle readily explain pasture 
injury along fence lines and near trees or tree stumps, but cannot be 
linked up with injury in timber-free pastures, or the freedom from attack 
of cultivated land used for annual crops. 


Pastures which have been grossly overstocked for some years often 
suffer most acutely from the pest, and it is sometimes inferred that turf 
characters influence oviposition. This view is held by workers on similar 


pests in Wisconsin, in the United States (Graber et al., 1931), where the » 


- inter-relationships of pasture composition and white grub infestation are 
receiving attention. Most of the pastures on the Atherton Tableland 
‘are pure stands of paspalum, but the quality of the sward varies with 
oth the age of the pasture and the usage to which it has been subjected. 
Differences in the sward of a single paddock are thus due simply to the 
‘vagaries of stock feeding, an insufficient basis on which to postulate 
selective oviposition. 


Yet the almost complete absence of white grub losses in land which 


is cropped annually implies selective oviposition. When gravid females © 


are confined over bare soil in the laboratory, eggs are laid freely, and 
subsequent development is normal. The most reasonable explanation of 
the freedom of annually cropped lands from attack would thus be the 
assumption that gravid females prefer a vegetative cover when egg- 
laying. The relative attraction of the several different tyes of vegetative 
cover available in any one district are irrelevant to the freedom 0 
cultivated annuals from attack though, perhaps, of interest as a possible 
explanation of localised grub development in a pasture. 


If selective oviposition is omitted from consideration, it may be 


‘supposed that while oviposition is randomised, the turf type may modi 

both egglaying habits and the subsequent development of the larva. 
Both eggs and larve of some Scarabaeids are very susceptible to varla- 
tions in soil temperatures and humidity, hence the natural mortality 
may be high (Pemberton, 1935). Randomised oviposition in the pasture 
may not, therefore, be followed by randomised larval development an 

coincident pasture destruction. 


On purely observational data, it has been | suggested (Buzacott, 


1935) that the mass oviposition implied by the characteristic white gru) 


injury to pastures may be due to an aggregation of adults in response 


to sound stimuli operating during flight. This thesis still Jacks 
experimental warrant. — 40 3 ; 
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Spring Rainfall and the Seasonal Importance of the Pest. 


The agricultural importance of the white grub pest varies from year 
to year though the area subject to infestation grows steadily larger— 
25,000 acres in 1935. The possible causes of this extension will be 
- discussed later, but it is necessary to distinguish between soil and pasture 
characteristics, which control susceptibility to attack and the seasonal 
fluctuations in the numbers of the pest attributable to climatic and other 
causes. Of these climatic inhibitions, the most important concerns the 
effect of spring rains on adult emergence from the ground. 


_ The life eycle of the pest covers some two years. Flights of variable 
intensity occur every spring, and the grub population in the soil 
comprises larvee in all stages of development. Some of these larvae are the 
Progeny of females on the wing during the previous spring, but the 
arger forms are twelve months older and date back to an earlier flight. 
The year 1932 was, however, exceptionally dry during the spring months, 
and the beetles which should have emerged were almost completely killed 
below ground. As a consequence, flights in both 1932 and 1934 were 
hegligible, and it will be some time before the pest will be of importance 
Im even numbered years. 


This striking demonstration of the beetle mortality attributable to 
a dry spring has prompted an analysis of the Malanda rainfall records 
for the past twenty years, in the hope that the available data on the 
Spring rainfall would shed some light on the present position of the 
Pest. The data is graphically displayed in Plate 2 to which reference 
Should be made in the further discussion of the subject. 


In North Queensland, spring is agriculturally an indefinite term, 
but for the present purpose may be defined from a consideration of the 
Tainfall during the last six months of the year 1932, in which the most 
Complete check to the pest so far recorded took place. These monthly 
Tainfalls are as follows :— 


July. August. September. October. November. December. 
170 7) s8.L7 0.48 0.65 0.34: 10.17 


Beetle emergence depends entirely on a prior soaking of the soil to 
Pupation levels by rain and flight normally begins in October. In spite 
(Of fair winter rains, three months comparatively dry weather between 
September and early December were sufficient to almost completely 
hibit beetle emergence. Hence when flight failure is attributed to 
Msufficient rainfall during the spring months, the period, September to 
®arly December, is usually referred to. In 1932, the precipitation during 

IS period was only 1.47 inches, and the beetle extermination was 
Most complete. The actual. significance of spring rains to the pest 
Ul, of course, depend on their soaking properties, and the prior 
Moisture content of the soil, one heavy fall being more advantageous to 
© pest than occasional light showers. Generalisations only are 
Permissible at present, but for analytical purposes it may be assumed 
at when the spring rainfall, as defined above, falls below four inches, 
adult emergence will be inhibited to a greater or less extent. : 


Considering first the beetle series which normally flies in the spring 
ah Years with an even number (Plate 192), it will be noted that climatic 
t ecks to beetle flight occurred in the years 1918, 1922, and 1932. Prior 

9 1926 of the period under review, the grub population could scarcely 
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rise to pest proportions, but after that year, the status of the pest would 
steadily increase until the dry spring of 1932 practically exterminated 
the adult population. As would be expected, the. available records 
indicate that, between 1926 and 1932, serious pasture injury occurred in 
the even numbered years. 


In beetle flight years with an odd number (Plate 192) the position is 
rather different. Climatic checks were effective in 1919, 1928, 1925, and 
1927. As a result, white grubs in this series had little agricultural — 
significance until 1931. Heavy beetle flights in 1933 were studied for 
various reasons in connection with mating and other habits of the pest. 
The progeny of these beetles caused large scale pasture damage in 1935, 


A number of important points can be deduced from the available 
data. These are :— 


(a) Prior to 1928, the relative freedom of the Malanda district from 
white grub losses can be attributed, in part, at least, to the influence of 
dry springs in the years 1918, 1919, 1922, 1923, 1925, and 1927 on beetle 
emergence, 


(b) Since 1928, the even year series, which had increased to 
alarming proportions, has since been checked by the dry spring of 1932, 
and should cause little trouble for some time. 


(c) Since 1928, the odd year series has developed unhindered, and 
these insects are now a very serious worry. 


(d) After a severe spring check, insects in either series require at 
least six years, ie., three generations, to reach pest proportions once 
again. In the case of the even year series, the exceptional mortality in 
1932 may possibly lengthen this period for no observed recovery took — 
Place in 1934. 


It is interesting to notice that seasons which the farmer would 
consider favourable to dairying, i.e., seasons characterised by good 
Spring rains, are equally favourable to the pest. Actually a dry spring 
Serves dairying interests in the grub-susceptible belt much better by 
keeping the beetle population within manageable limits. 


Natural Control. 


As with most species, various natural enemies attack the several 
Stages of the beetle now under consideration. Various Scoliid wasps 
attack Scarabacid larve in the coastal districts, and probably show 
Similar habits on the Atherton Tableland. The commohest species is 

ampsomeris tasmaniensis Sauss. These insects have not as yet proved 
an efficient check on Scarabaeid activity in Queensland, and Bombylid 
hyperparasites are probably the limiting factor to their utility. 


Tachnid larve have often been dissected from moribund adults 
handled in the laboratory, and from them flies, as yet unnamed, have 
een reared. This parasite is quite unable to keep the pest in check, 
and it seems that effective parasitism is at present negligible. 


The grub-infested parts of a paddock are often pitted with holes 
°Xeavated by bandicoots (Parameles spp.). These usually attract 
Attention during the later phases of larval life, and, though indicating 
Carnivorous habits in the animal, hardly permit the inference that bandi- 
“ots materially assist in the control of the pest. 


- 
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Two birds, the straw necked ibis (Threskiornis spinicollis) and the 
native companion (Megalornis rubicundis) are particularly fond of white 
grubs, and conspicuously: forage through pastures in search of them. The 
former is perhaps the more important, chiefly because it is the more 
numerous species. Both birds are of value only towards the end of the 
larval period, but their numbers are quite insufficient to appreciably 
affect the pest position. They usually appear in pastures when the 
damage has almost reached its peak, for the birds can then easily 
penetrate the turf when searching for white grubs. 


The Significance of Soil Characters to the Pest. 


The grub-infested district forms part of the much larger Atherton 

Tableland, situated some 2,500 feet above sea level. The soils are grouped 
as tropical red earths, representatives of which are by no means 
common in Australia. The source rock is basaltic for the most part, 
though schistose outcrops are common towards the coastal range. Voleanic 
activity was apparently widespread in the locality during Tertiary times 
(David, 1932), and several explosion craters occur in the white erub- 
infested country. Though superficially similar, the red earths fall into 
two distinct types, confined to specific districts, and separable on acidity 
values, one being neutral or alkaline, while the other is very acid. It 
may be noted here that the most acid soils on the Tableland are located 
in the grub-infested districts. 


The contour of the country varies a great deal. Towards Atherton, 
farms are located on undulating country, much of which can be con- 
yeniently ploughed. Towards the coastal range, the rainfall is heavier, 
and prolonged erosion has produced quite a rugged contour, which 15 
greatest towards Millaa Millaa. Similar features characterise many 
farms on the outskirts of the present settled area adjacent to the forest 
reserves, which clothe the main coastal range. Farms in the grub- 
infested zone are of an intermediate type, and much of the country 
could be ploughed without serious risk of erosion, though many of the 
paddocks are unsuitable for permanent cultivation. 


The dominent basaltic soils are red to chocolate in colour, and 
usually lack any distinctive profile. In spite of a high clay content, 
40 per cent. to 60 per cent., they are permeable loams, the friability of 
which may be due to the flocculating effect of free ferric hydroxide 
(Prescott, 1931). In the wetter parts of the Tableland, the soil depth 
is very variable. Colour values grade from red, through brown to yellow, 
‘and even grey. The significance of erosion and leaching in creating the 
present facies is amply demonstrated by the sequence of soil colours 
down the length of a hill, the darker shades capping the summit, ane 
grading into lighter shades towards the gullies. The shallower soils 
may possess a profile. Deposits of greyish podsolic types of soil may 
be built up at creek bends by material derived from the coastal range- 


The whole of the Tableland, apart from sclerophyllous forest areas 
of limited extent, was originally clothed with luxuriant rain forest. 
The destruction of the timber as a preliminary to closer settlement has 
destroyed a most powerful brake on erosion, the harmful effects ° 
which are better appreciated now than hitherto. Gullies are widening 
to claim a greater part of the original paddock, and sheet erosio” m 
cultivated areas is a constant danger during the wet season. 
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Grub Distribution in Relation to Acidity and Humus Values in the Soil. 


Various entomologists interested in Scarabaeids have previously 
Suggested a correlation between pH values of the soil and white grub 
distribution (Christensen, 1933). No uniformly applicable conclusion 

as yet been reached on the subject, and, indeed, generalisations would 
be difficult to establish with such a wide range of species, many of 
which show distinct ecological requirements. On the Atherton Tableland, 
two species, L. caudata and L. levis Arrow, infest separate localities, 
which are superficially similar, the former near Malanda, the latter at 
Atherton. Though L. caudata is slowly extending its domain, L. levis 
has persisted on four or five farms for many years, and shows no signs 
of spreading. Clearly some factor or factors capable of elucidation must 
determine their distribution. Soil differences are the most promising field 
for investigation, and preliminary studies of Tableland soils have shed 
Some light on the distribution of L. caudata, the species with which this 
Paper is chiefly concerned. 


Soil samples have been collected, both within and outside the grub- 
Infested area, for the determination of humus content and pH values. — 
Vhen rain forest is first cleared, preparatory to grassing, vast reserves 
© organic matter have accumulated in the soil, and these are primarily 
responsible for the lush growth and consequent high carrying capacities 
of pastures when first established in the tropics. High temperatures, 
i0Wever, rapidly mineralise the organic matter, and pasture deterioration 
takes place. The humus content of the soil in grub-infested districts is 
Scnerally good, being approximately 3 per cent. in soil dried at 100 
degrees C., but the activity of the pest shows no parallelism with the 
Several available humus determinations. It would appear, therefore, that 
the humus content can scarcely be a controlling factor in the distri- 
Ution of white grubs, though it doubtless plays an.important part in ~ 
‘Maintaining growth in infested pastures, and in stimulating regrowth 

°Nce infestation has come to an end. q ; 


The implications of acidity values in the soil yield more suggestive 
Tesults. Soil samples have been collected over the whole of the Tableland, 
4nd the trend of acidity values in and near the grub-infested areas is 
Shown on the accompanying sketch (Plate 193), which also indicates the 
4rea attacked in 1935. The available data suggests conclusions which, 

Sugh tentative only, are accepted for purposes of discussion. 


In the first place, it should be noted that grub susceptible soils are 
Usually more acid than those not subject to infestation. Typical pH 
alueg may be set out for comparison as follows:— 


Within the grub-infested area :— 
5.29; 5.4; 5.57; 5.95; 5.25; 5.94; 5.3; 5.51; 5.17; 5.36. 
Outside the grub-infested area :— 
7.49; 7.2; 7.09; 5.74 (a); 6.15; 6.1; 5.7 (b); 5.838 (b); 5.73 (b); 
6.03; 6.3. 
lo (4) The farm from which this sample was taken is unique in the 
ee as white grubs have, on one occasion, caused some loss during the 
' decade. 


(b) These properties lie close to the present southern boundary of 


ke area infested in 1935. A recent spread in that direction has to be 
t corded, ‘ 


SP ay tee toe 
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The acidity of soils in the grub-infested area is uniformly high, and 
it may be inferred from the available data that soils with a pH value 
in the vicinity of 5.5 or under are liable to infestation. 


1936. 


lbh Helmsing 


Plate 193, 
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SKETCH PLAN 
SOIL ACIDITY & WHITE GRUB DISTRIBUTION 
H VALUES AT REPRESENTATIVE POINTS 
IRECTION OF APPARENT SPREAD 


PARISH BOUNDARIES 
AREA SUBJECT TO INFESTATION 


P 
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The western and north-western boundaries of the infested area have 
been more or less stable since observations commenced some years ag? 
These boundaries front the Barron watershed, soils in which are more 
or less neutral. The difference in acidity determinations between 80 
from the Barron watershed on the one hand, and the Johnstone and 
Mulgrave watersheds on the other, though perhaps partly attributable 
to disparate rainfalls, probably reflects the rock type from which ea¢ 
is derived. The contrast between the two soils can be illustrated DY 
reference to a purely agricultural point. Lucerne thrives best in 22 
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alkaline soil, both the duration of the stand and the yield diminishing 
under acid soil conditions. The crop can be successfully grown on most 
of the country watered by the river Barron, but attempts to use the crop 
in the grub-infested districts have been uniformly unsuccessful. One 
may thus legitimately infer from the data that the relatively alkaline 

_ soils of the Barron watershed may be responsible for the stability of 
the western and north-western boundaries of the grub-infested area. 


Soils just outside the grub-infested area on the southern and. 
northerly boundaries are rather less acid than thosé within its limits, but 
the difference in acidity levels is less marked than on the western and 
north-western grub-free soils. It is interesting to note that some 
extension of the infested area to the north and south in the vicinity of 
the coastal range has taken place during recent years. These areas are 
in a heavy rainfall belt, and soils would tend to become more and more 
acid through the leaching processes to which they are subject, soil bases 
being removed in considerable quantities during the wet summer months. 
At present, these soils possess acidity values approaching the critical 
PH 5.5 level, below which possible grub infestation is inferred. A further 
extension of the grub susceptible area can therefore be expected if the 
acidity thesis is correct: In the absence of authentic data on the annual 
depletion of available bases from the soil, estimates of the rate of 
Spread can scarcely be offered, and they would, in any case, by subject to 
marked fluctuations with the seasonal numbers of the pest. 


_ Acidity is a measure of the base un-saturation of the soil, and, as 
Calcium accounts for some 80 per cent. of the reaction value of these 
bases, deficiencies in this element can be correlated with acidity for 
Ordinary purposes. Aluminium compounds may also influence acidity, 
ut an excess of these is usually indicated by toxic effects in the vegetative 
Cover. The significance of lime deficiencies alone are considered here. 


Soils are often grouped into crumb structure and single grain struc- 

e types, individual soil particles being held together in the former 
by soil colloids, which are deficient in the latter. Crumb structure soils 
are best suited for general agricultural purposes, as they facilitate 
Cultural operations and conserve the moisture necessary for plant 
Tequirements, A steady loss of lime through leaching and other causes 
May degrade a crumb structure soil to inferior types, but the desired 
texture may often be restored by the addition of supplementary supplies 
of quicklime, rock lime, &. The soils in the grub-infested area are by 
No means physically poor at present, but there is some evidence to suggest 

at physical characters are deteriorating. 


_ Again, as the clay content of these soils is exceptionally high, 
alterations in the clay complex may follow lime attrition. Changes of 
this type will inevitably show up in an altered soil texture, and may have 
Some bearing on the suitability of acid soils for the development of 
White grubs. 


a Tn some parts of the world, definite correlations have been established 
Setween soil texture and the susceptibility of a soil to white grub infes- 
ation, These correlations may be, as in Hawaii, not only susceptible to. 

Chemical analysis, but ean, in some instances, be detected in the field 

Re irect observation. Such clear-cut distinctions between susceptible 
1 d hon-susceptible soils cannot, as yet, be formulated for the Atherton 

‘bleland. But the existence of such correlations in some Scarabaeids 
SUggest that the localisation of the Malanda species to the more acid soils 


458 - QUEENSLAND AGRICULTURAL JOURNAL, [1 Ocr., 1936. 


may not be due to acidity per se, but to alterations in soil texture asso- 
ciated with the drift in lime values. The significance of such changes 
should be a profitable field for further study. 


Soil Capillarity in Relation to White Grub Infestation. 


_ Temporary changes of another type are frequently detected in land 
which has been infested with white grubs. When damaged paddocks are 


_ ploughed, they may be allowed to revert immediately to grass or a crop 


of maize may be harvested before pasture re-establishment is attempted. 
In those parts of the paddock where grub injury has been most pro- 
nounced, the initial maize crop may be a failure, or alternatively 
pasture recovery is surprisingly slow. Analyses of representative soils 
indicate that capillary values have been seriously disturbed in these areas. 


In a paddock allowed to revert to grass after a single ploughing 
in 1932, capillary values in normal and sub-normal recovered areas 
were :— ; 

3 hours. 6 hours. 24 hours. 48 hours. 
Sub-normal recovery .. 2tin. 34in. 43in. 6in. 
Normal recovery .. .. 53in. Tin. - 94in. 103in. 

On a second farm, the samples were taken from an existing grub 
attacked paddock, and an adjacent one, in which an initial crop failure 
was recorded two years previously :— r 

i 3 hours. 6 hours. 24 hours. 48 hours. 
Grub attack pasture .. 64in: T4in, 84in Yin. 
Cropped paddock .. .. 84in. 94in. 104in, 114in. 


From both sets of figures, it would appear that the capillarity of soils 


which have been infested with white grubs has been depressed. 


Owing to the high permeability of soils on the Atherton Tableland, 
plant growth is almost entirely dependant on the precipitation moisture 
retained by the upper layers of the soil. Even the small amount 9 
the total rainfall held by the soil is subject to rapid depletion, for surface? 
temperatures may be high and evaporation considerable. An ideal 
cropping season thus presupposes intermittent rains at fairly short 
intervals during the growing period. Alterations in soil capillarity 
induced by the white grub population indicate a marked disturbance 12 
the moisture holding capacity of the soil, a defect which may Dé 


responsible for the adverse showing of either pasture or crops grown 0? | 


recently ploughed grub-infested soils during a difficult season. 
The mechanism by which white grubs influence soil capillarity, is 


uncertain. Normally the larvae move freely in the soil in sympathy with 


changes in the moisture levels during the year. In saturated soils, the 
grubs are close to the surface, but during persistent dry weather, they 
pass to greater depths. The mechanical disturbance of the soil caus 

through the movements of the comparatively large-bodied larvse may 
be sufficient to upset normal capillary values, but another factor probably, 


comes into play. The larve habitually ingest considerable quantities 07 


soil and, when heavily infested, the soil may show ‘‘pellet’’ characte! 
Alterations in capillary values may well be associated with the 
phenomenon. 

A single wet season is usually sufficient to restore the capillarity 
more or less customary levels. 


1 Ocr., 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 459 


Control Measures for White Grubs. 


__ White grubs are well-known pests in Queensland, and cause con- 
siderable damage to some of the sugar-cane crops grown in the coastal 
areas of the State (Illingworth and Dodd, 1921). Fumigation has fre- 
1935) been recommended for the control of these pests (E. Jarvis, 

5D). 

In pasture land fumigation for white grubs is quite impracticable, 
for, no matter whether carbon bisulphide, paradichlorobenzene, or a mix- 
ture of these is used, the expense entailed would be prohibitive to the 
dairy farmer. Even were suitable methods of applying the fumigants 
to pastures available, the outlay would only be justified if the treatment 
endured immunity from further attacks for a number of years. The 
habits of the insect preclude this, and the utility of fumigation and 
similar methods of control ean, therefore, be omitted from further 
discussion. 

. Trapping Measures. : 

During the flight season, vast numbers of adults cluster round houses 
in the grub-infested districts. In view of this obvious attraction to 
buildings, it is not surprising that suitably designed lights have been 
Proposed as a means of trapping the adults. The suggestion is, however, 
based on a misinterpretation of a distinctive habit. Lights in the home 
are not the primary attraction to the beetle. Comparable numbers may 

e found in and around outbuildings, or at trees and stumps. Homes 
attract the beetles in precisely the same way as any other upright 
Structure, i.e., because they provide adequate support for mating pur- 
_ Poses. The common belief that lights do attract the insect was, however, 
checked during the flight of 1933. 


Acetylene lamps were placed in the middle of trays some three feet 
Square, each of which held water to which a little kerosene had been 
added. Beetles attracted to the lights ultimately fall into the water, — 
and are held there until the following morning. All lights were lit 
JUst before dusk, and allowed to burn for a period of three or four 

Ours. At one station, lights were placed in a grub-infested pasture 
Near a clump of trees to which beetles were obviously attracted during 
the mating flight. From the two trays in use, 136 beetles were collected, 
he catch including more males than females. Ona second occasion, the 
ights were placed near a deserted homestead. Three hundred and forty- 
an adults were taken in the two trays, again with a preponderance of 

es, 

When related to the intensity of the flight, the numbers caught 
Were quite negligible. Far more beetles were obtained from both trees 
‘nd stumps by hand collection of the mating groups in a very short time. 
1 €nee, were trapping seriously considered as a control measure, methods 
Nore efficient than light traps could easily be devised. 


mn Houses, unfortunately for the residents, form excellent traps, for 
te ay, adults strike the galvanised iron roof during the mating flight 
a gravitate to the spouting from which they are unable to escape. In 
da eavy flight year, the spouting must be cleaned every two or three 
cary and literally thousands of dead and dying insects are removed on | 
dn Oceasion. The frequent contamination of tank water used for 
to Hae purposes is positively dangerous, and gastric ailments are apt 
i © very common in the Malanda district. The collection and destruc- 
Q of insects in and around houses is therefore a necessary trapping 
®asure, which must be carried out as a reasonable health precaution. 
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The method could, perhaps, be extended by collecting adults under 
the principal feeding and mating trees. At the conclusion of the evening 
flight, and again at daybreak, vast numbers simply drop to the ground 
and burrow under cover. These may be conveniently collected and sub- 
sequently destroyed. On most farms in the grub-infested districts, the 
large number of stumps and logs scattered through the pastures lessens 
the value of systematic trapping, for, no matter how conscientiously 
carried out, it is almost impossible to concentrate on all the focal points 
at which the beetles congregate in the short time.at the operators’ dis- 
posal. 

Better results should be obtained by running pigs in adequate num- 
bers through the paddocks during the flight season. Pigs depastured at 
that time of the year quickly locate beetles sheltering in the soil, and 
destroy vast numbers of the pest. The beetles are relished by the pigs, 
and their accessibility diminishes the tendency of the animals to wander. 
Fencing difficulties are consequently less acute than usual. The further 
extension of the practice is therefore to be commended. 


The Utility of Renovation. 


When a grass paddock has been severely infested with white grubs, 
the stock must be removed and grazed elsewhere. If the pasture is left 
undisturbed, sufficient roots may survive to re-establish the sward whe? 
the spring and summer rains once again stimulate growth. The response 
is often surprisingly good, and it appears that the pest removes the root- 
bound condition which hampers growth in so many old paspalum pas 
tures. In prolonged dry weather, root destruction may be carried 00 


far, and the naturally re-established sward is by no means complete. AS - 


paspalum does not spread by means of runners, supplementary seed must 
be sown to regrass the bare patches or alternatively, the pasture may 
be managed to facilitate natural seeding. In the latter case, the paddock 
is closed to stock until seeding takes place, usually in March or April. 
Light harrows then provide the necessary cover for the seed and stockin8 
may be.restocked, though the pasture should only be lightly grazed until 
the sward is completely re-established. 


Incidental renovation without the use of implements is effected 
when ‘‘hogging off’’ is practised. Most farmers keep a few pigs as i 
profitable outlet for skimmed milk and other by-products of the far™ 
and the pigs are often allowed access to infested paddocks where they 
root up the damaged turf in the search for larve. If sufficient pig® 
are available, almost the whole of the infested pasture will be broke? 
up and, should growing weather supervene, the grass grows vigorous 
owing to the joint effects of renovation and white grub destruction: 
Not infrequently, however, pigs have been depastured during ™ 
relatively dry winter and spring months with definitely harmful results. 
It would thus appear that while pigs may be very useful during the 
spring flight as a means of exterminating the beetles and during th! 
summer months when the grub population is high, some risk is insepa” 
able from ‘‘hogging off’? unless normal seasonal conditions guarant™ 
rapid re-establishment of the pasture—i.e., ‘‘hogging off’’ can be safe 
adopted only during late spring and summer. 


Renovation in either of the above ways is perhaps the simplest 
method of handling pastures attacked by white grubs. The resultay 


improved quality of the sward indicates that renovation on ™0™ 


systematic lines would be profitable. Many Tableland pastures do not 
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yield an adequate body of feed, growth being depressed by a matted 
root system which interferes with the aeration and water relationships 
- of the soil in the root occupied zone. .. 


Ordinary renovation presumes the use of implements capable of 
remedying the root-bound condition in a pasture. Ploughing adequately 
serves the purpose, and pastures treated in good growing weather 
subsequently carry an excellent body of healthy grass. The operation 
must, however, be accurately timed to give the best results, for there are 
Cases on record in which indiscriminate ploughing has been definitely 
injurious. Ploughing exposes both dead and living roots, and the 
re-establishment of the pasture depends on the latter striking root 
again. If the land is turned over in dry weather and adverse conditions 
persist for any length of time, many of the living roots are destroyed 
and pasture recovery is incomplete. Ordinarily the consequences of 
ill-timed ploughing may be serious enough, but in grub-infested areas 
the few roots which in good weather would be sufficient to re-establish 
a new pasture may be almost completely destroyed. Reseeding will 
then be necessary. Grub infestation is rarely severe enough to hinder 
pasture re-establishment in good growing weather though the appear- 
ance of the sward may be spoiled for a time by a prolific weed growth. 
These are of little direct importance for vigorously-growing paspalum 
quickly smothers incidental growth of this kind. Ploughing should, 
therefore, be restricted to the late spring and early summer months 
When adequate rains are assured. 


Pastures growing under the stimulus of cultural operations are 
More resistant to the ravages of the pest than others which have been 
untreated in any way. If the land harbours a considerable population 
of second-stage grubs, cultural disturbance of the soil interferes very 
little with their development and the larve subsequently attack the 
Tenovated pasture. This difficulty can be largely overcome by restrict- 
ng cultural renovation in the grub susceptible belt to the late spring 
or early summer in which flight is anticipated. The grub population 
has then completed its destructive phase, the treated paddocks are more ~ 
or less in a fallow condition during the flight and the beetles should lay 
their eggs elsewhere. The reinfestation of pastures renovated in this 
tie ie thus obviated for some time, though still possible in a subsequent 

Elta 
Dise ploughs are in common use on the Atherton Tableland, and 
admirable though their work may be in permanent cultivation their — 
Value for pasture renovation is a very moot point. The matted turf is 

Town in all directions, the discs are very liable to ‘‘ride’’ parts of the 
Pasture and the whole paddock is left in a very rough state. On 
‘Slopes, this may be a serious disadvantage for erosion after heavy rain 
'S facilitated. Better results should follow the systematic use of the 
Mouldboard plough even though the draught is heavier and the work 


erat slower. Mouldboard ploughing shows the following advan- 
ASCs :-— 


(a) The turf is completely turned over and finally produces an - 
even pasture free from the irregularities inseparable from 
dise ploughing in grass land; 

(6) The harrowing which should normally follow the ploughing 
is more thoroughly carried out; 


Na 


q 
4 
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(c) The combined effect of (a) and (b) is such that, during the 
flight season, the surface has a cultivated fallow appearance 
-and oviposition should not normally occur. . 
Another possible procedure requires the insertion of a eropping 
system between ploughing and pasture re-establishment. So far, this 


method of attacking the problem has not received any considerable 


attention. This may be due to the limited range of crops which can be 
profitably grown on the Atherton Tableland, the common failure of a 
first crop planted in previously grub-infested paddocks, and finally to 
the widespread reluctance of farmers to embark on a mixed farming 
project involving the feeding of stock during the winter months. 


Grassland farming in which farmers rely almost wholly on either 
native or introduced grasses for the feed requirements of their stock is 
a more or less elementary method of managing a property. Intermittent 
rains are necessary to ensure a continuous supply of fodder, and without 
them the farm merely passes from one shortage to another with inter- 
vening surpluses. In North Queensland the pastures are invariably 


‘parched during the winter and spring months, and. a fodder crisis is 


an almost annually recurring event on many properties. For ordinary 
purposes, complete dependence on permanent pastures can only be 
justified in the early stages of development and must sooner or later 
give way to farming systems which incorporate both permanent pastures 
and a certain amount of tillage. 


In the grub-infested areas the need for some such alteration is, 
perhaps more urgent than elsewhere in North Queensland, for a culti-_ 
vation unit attached to the farm ensures a supply of feed when grub 
activity has played havoe with the pastures. Improvements in pasture 
management involving the subdivision of paddocks to permit rotational 
grazing and the elimination of overstocking, a common eyil, will doubtless 
improve matters, but in themselves are insufficient to make farming 
profitable. 


Cultivation in the wetter parts of the tropics introduces a number 
of problems, the chief of which is the susceptibility of the soil to 
erosion. In rugged country this difficulty is almost insuperable, but 
in most areas where cultivation now requires attention, the surface 8 
more or less undulating with moderate gradients. The risk of soi 
erosion could, in this type of country, be minimised by the systemati¢ 
adoption of contour drains, the value of which is, as yet, insufficientlY 
appreciated. 


In any mixed farming project suitable for the Atherton Tableland, 
certain fundamental features will require attention. Some of thes? 
are :-— Thine 


_ (a) The subdivision of existing pastures to acreages not exceeding 
15, though smaller paddocks could advantageously be used in maDY 
instances. Relatively small pastures both permit rotational grazing aD 
facilitate the insertion of a cultivated crop into the programme whe 
renovation becomes necessary. 


(b) The movement of tillage operations round the property so ee 
most of the paddocks would periodically be brouglit under the ploug!: 
Thus in any one paddock systematic cropping would precede the estab- 


lishment of a pasture which would, in turn, revert to the plough a. s008 


as deterioration became apparent. 
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(c) The provision of storage facilities on the farm in the form of 
silos, &., to ensure that crop wastage due to the deterioration of any 
- surplus over immediate feed requirements would be eliminated. Climatic 
conditions are generally unfavourable for fodder conservation as hay. 


(d) The introduction of a-variety of crops suitable for compounding 
rations which can be balanced at all times of the year. 


Immediate improvements can be suggested on most farms, but the 
best method of utilising areas under cultivation is still in doubt. 
Normally the summer rains are assured on the Atherton Tableland, 
and there is consequently little difficulty in procuring adequate feed 
for the herd during the summer months from permanent pastures. 
The provision of winter feeds is more difficult for the late summer and. 
winter rains needed for the seeding and establishment of suitable 
cereals are often problematical. Present farming systems assume a 
fodder shortage during the winter and spring months and cows are 
brought to the bale in spring and summer to ensure the maximuin flow 
of milk when food supplies are adequate. Under existing methods, this 
is perhaps the only way to manage a herd, but it can hardly he 
considered a desirable permanent agricultural practice. In short, 
dairying methods are dictated at present by the availability of fodder 
supplies in a grazing system. Further progress presupposes some 
cultivation, and the provision of sufficient fodder reserves to keep: 
the herd in profitable production for the whole twelve months. 


Pasture Management in Relation to White Grub Activity. 


Various observations during recent years suggest that the condition 
of the pasture has much to do with white grub infestation in the suscep- 
tible area. The relative immunity of young’ pastures from attack has 
already been mentioned and the turf in these is invariably much better 
‘than that in older pastures where attacks are normally expected. 
Pastures within the grub-infested areas which, for various reasons, 
have not been intensively grazed also appear to escape severe attacks 
while hillsides usually suffer more acutely than flats favoured with 
Seepage water. ‘The position thus shows some slight similarity to 
that recorded for the white grub, Phyllophaga sp. in Wisconsin, where 
intensive studies of agricultural methods of control have been carried. 
out for some years (Christensen, 1934). - 


_ At Wisconsin suitable. methods of pasture management and 
Improvement are tolerably well understood as a result of long term 
experimental work. Mixed pastures of grasses and legumes can be 
established and maintained without any great difficulty, while both 
Organic and mineral fertilizers appreciably affect both the quality of 
the turf and the fodder yield from it. 


On the Atherton Tableland methods of pasture management and 
the response of pastures to manures have not yet received detailed 
attention. Nevertheless it is commonly supposed that tropical red earths 
of the Tableland type do not respond adequately to fertilizers unless. 
hey are applied in uneconomic quantities. This supposition can 
Scarcely be accepted as final when pastures show obvious signs of 
eterioration and the subject merits further study in both the field and 
1¢ laboratory. The relationship of sward types to white grub suscepti- 
‘DMty should be better understood when results of recently initiated 
Pasture improvement work are available. 
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Modifications in pasture types also require consideration. Clovers 
cannot be successfully grown except in the wetter parts of the Table- 
land and in particularly favoured seepage soils. Other legumes have 
similarly proved unsatisfactory. Grasses of various types are in use. 
Paspalum, P. dilatatum, a summer-growing perennial, is the most 
important, but many of the older paddocks are being invaded by the 
much inferior species Axonopus compressus and Paspalum conjugatum. 
Kikuyu grass, Pennisetum clandestinum, grows more vigorously than 
paspalum but appears to exhaust the soil much more quickly than 
other grasses of value to the farmer. Its dominant habit, moreover, 
is such that other species are smothered out in a comparatively short 
time. Rhodes grass Chloris gayana, and Para grass, Panicum muticum, 
play minor roles in Tableland pastures and are best suited to restricted 
areas with soil and drainage characteristics which are not general to the 
district. At present it appears that permanent mixed pastures containing 
a number of selected grasses and legumes are scarcely attainable in the 
immediate future. It may, however, be practicable to control the turf 
type to some extent by various methods of stock management and the 
application of manures. 


The difficulty of controlling pasture composition adds further 
point to the importance of the cultivated area on the farm. There alone 
can the cropping system be manipulated to supplement the available 
pasturage. Thus while pastures may contain pure stands of paspalum 
as summer feed, the cultivation area alone permits the discriminate use 
of the ground for the growth of crops which will both add to the limited 
winter pasturage and narrow down the ration balance to desirable levels. 


How far the practicable control of herbage types may influence 
the susceptibility of pastures to white grub attacks is_a moot point, 
but it would perhaps be unwise to expect results comparable to those 
secured at Wisconsin. This viewpoint is based solely on the greater 
difficulty of altering the constituent flora in the pasture by manurial 
and grazing methods. 

Summary and Conclusions, 


1. The Scarabaeid, Lepidiota caudata Bikb., has been a serious pest 
of pastures in the Malanda district for some years. The pasture 
deterioration due to this and other causes is now so pronounced in that 
area that dairying under present methods is scarcely profitable. 


2. Flight takes place during the spring when the storms which 
usher in the monsoonal rains have penetrated to pupal depths in the 
soil. Flight habits are described in some detail, especially in so far a5 — 
they concern oviposition and the subsequent incidence of white gruD 
damage. Development requires two years and pasture destructioD 
usually becomes acute during the second year of larval life. It is thus 
possible to forecast more or less accurately the probable damage in aDY 
year by referring to the intensity of previous flights. 


3. The only known natural check on the pest is a climatic one—Vi2» 
a dry spring which prevents the beetles emerging from the ground at 
the completion of their development. A dry spring may, as in 1932, 
almost completely exterminate the generation which is due to fly: 
The present importance of the pest can be attributed to a succession © 
wet springs in odd numbered years—1929-31-33—in which conditions 
have been entirely favourable to the pest. Prior to 1927 dry spring? 
were a common phenomenon on the Atherton Tableland and the pes 
was thus kept within reasonable limits. 
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__4. White grub activity, due to L. caudata, is confined to the most 
acid soils on the Atherton Tableland. Acidity probably reflects the 
magma types from which these soils were derived, but will become 
intensified by the leaching to which they are subject. On these premises 
it is inferred that the area subject to attack will gradually extend, 
particularly in the vicinity of the coastal range where the rainfall is 
heaviest. : 

5. The common failure of previously grub-infested land to crop well 
during its first year under the plough is invariably due to prior grub 
interference with soil moisture relationship. An interval of twelve 
Months or so elapses before the return to normal. 


6. Measures which prove useful for the control of white grubs in 
the sugar-cane growing areas of the State are far too expensive for 
Tableland purposes. In any case, they cannot give permanent relief to 
the farmer. Better results should accrue from alterations in current 
agricultural practices which will lessen the risk of the farmer being 
completely at the merey of the pest, as_is inevitable: under purely 
grazing methods of maintaining a herd. Suggested alterations include 
fodder conservation for use when grazing reserves are depleted, better 
Pasture management with the aid of rotational grazing and lighter 
Stocking with grade cattle. 


7. In any mixed farming system. suitable for general adoption in 
the white grub-infested areas, ‘entomological considerations must 
influence its major features. The more important of these are:— 


(a) The practicability of forecasting white grub losses permits 
the farmer in normal seasons to accumulate reserves for any 
anticipated fodder shortage. Such reserves would include 
carry-over roughage, cow cane, winter cereals of approved 
varieties, and ensilage. The area necessary for the cultivated 
crops under the proposed scheme requires more tillage than 
is at present usual and farmers should aim. at an allowance 
of 20 acres per farm. ‘The cultivation areas should, if 
contours permit, move round the farm so that any given 
paddock comes under the plough at least once in every ten 
or fifteen years. © 


(b) Beggs are rarely laid in fallow eround, hence grass paddocks 
should be broken .up early in the flight season—i.e., during 
the spring storms. If the paddock is ploughed in late 
summer or autumn, the grub population is already established 
and will attack any crops subsequently planted so matter 
how well the land may be worked. Hence should the beetle 
flight in any year presage heavy pasture damage eighteen 
months later, a suitable area on which fodder reserves cat 
be grown should be brought under cultivation as soon as the 
intensity of the flight can be estimated. 


Normally dise ploughs are used for breaking up pastures, 
no matter whether renovation or tillage is the aim of: the 
farmer. It should be noted that the mouldboard plough is 
much more suitable for pasture renovation than the ubiquitous 
dise type, particularly in erub-infested districts, for the more 
complete soil cover obtained acts as a deterrent to egg- 
laying. The heavier draught of the mouldboard plough is 
more than compensated’ for by the better work done. 


(¢c 
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(d) ‘‘Hogging off’’ should be confined to the late spring and 
summer months when good growing conditions are assured. 
Pigs can be very useful during the beetle flight period when 
they consume immense numbers concealed in the soil between 
successive flights. During the summer grubs are consumed. 
The incidental rooting up of the turf is quite beneficial to 
the pasture during the wetter months of the year, the effect 
being comparable to renovation with implements. ‘‘Hogging 
off?’ during the dry winter months may be harmful for, ix 
the absence of rain the disturbed roots fail to strike root and 
pasture recovery is consequently delayed. 


8. Most of the pastures consist of pure stands of either paspalunt 
or kikuyu grass. The control of pasture types presents singular diffi- 
culties and it is improbable that white grub infestation can be influenced 
by such means in the near future. 
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ADDENDUM. 
White Grub Injury in Pastures Elsewhere in Queensland. 


Though Lepidicta caudata Blkb., the subject of this article, is beyond 
question the most destructive pasture species in the State, sporadic 
outbreaks of other Scarabacids are quite commion. One of these, Lepidiota 
laevis Arrow, has been mentioned already, for it-has a restricted range 
on the Atherton Tableland and causes a great deal of confusion to the ; 
farmer who is invariably more familiar with the tolerably similar 
larve than with the quite distinct adult beetles. 


All the economically important pasture species are found in friable 
ted or chocolate loams which originally carried a typical rain forest 
flora, the constituent elements in which varied with latitude, rainfall, 
and other relevant factors. The Scarabaeid species involved in the 
tecorded outbreaks show a like diversity and the identity of some is 


Still uncertain. 
The more significant features of recent outbreaks may be noted. 


A light-brown species, Lepidiota laevis Arrow, is restricted to a 
Small area of alkaline soil in the vicinity of Atherton and is as destructive 
Within its limits as the more important L. caudata. Unlike the latter 
Species the adults are strongly phototropic and immense numbers can 

© trapped at lights. Apparently the insect has rather specialised 
€cological requirements for, though known some twenty years, there has 
fen no spread of the pest other than minor seasonal fluctuations 
sociated with the climatically controlled ebb and flow in aduit ° 
€Mergence, Ag in L. caudata the life cycle covers two years. 


The Childers sugar-cane beetle, Pseudoholophylla furfuracea Burm., 
has been recorded as attacking pastures. Childers is essentially a sugar- 
_ ae producing area and P. furfuracea is the most important of the 
Scarabaeids attacking the crop. Pasture injury in the vicinity of 
SUgar-cane is unusual but can be understood by reference to the rather. 
Peculiar flight habits of the species. Mating takes place near the ground 

on after adult emergence in the spring, and the flight lacks any 

Istinet attraction to either trees or standing crops. Herbage types are 

; US relatively unimportant: in determining the whereabouts of oviposi- 

“a and subsequent white grub injury. The life cycle covers two 
S. Re 


oan Several species of the genus Rhopwa are relatively common in the 
thern parts of the State. Outbreaks have been recently investigated 
for amango and near Killarney in pastures located on volcanic rain 
ro soils. The affected farms are located at the extreme ends of a 
ies tie outerop which extends from the Queensland-New South Wales 
ee er to the north of su ,aroy, auu it is probable that the intermediate 

4S are also susceptible to attack. In both outbreaks the pasture injury 


cult nlae to that already described as typical for L. caudata and 
D ated crops—e.g., peanuts and maize—planted in newly ploughed 
tig SStures may suffer from attacks by the carry-over larval popula- 
The life eycle of the insects implicated in these outbreaks has not 


Yet i 
ie been elaborated but the control problem is much the same in all 
ances, 
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Studies on the Biology and Control of the Large | 
Roundworm of Fowls, Ascaridia galli (Schrank 1788) } 
Freeborn 1923. 
[Continued from p. 356, Part III., Vol. XLVI.—September, 1936.] 
F, H. 8. ROBERTS, D.Se., Animal Health Station, Yeerongpilly. 
PART IV. 


5. RESISTANCE OF THE CHICKEN TO INFESTATION WITH 
ASCARDIA GALLI. 


S evidence that chickens may display a resistance to infestation with 
this roundworm, the following observations are recorded :— 
1. It has been noted that in naturally infested cases young birds 
are in general affected to a much greater extent than old 
birds. 


2, An examination of 352 birds three years of age and over, and 
of 153 birds two to six months old, gave the informatiol 
expressed in the following table :— 


TABLE XIV. ° 


Number of Birds Examined. Age. Percentage | Mean Number 


Infested. ‘Worms per Bird. 

ih] HS an 
BGPP ne oe sid .. | 3 years and over “i 27-5 6-71 
153 td es a ..|2to6months .. sh 60:8 16:93 


— 


Thus the information secured by this survey denotes that nob — 
only is the incidence of infestation much greater in young birds tha? 
in old birds, but the infestation in young birds is also heavier. 


3. Under the section ‘‘Pathogenicity of Infestation,’’ a series of 
experiments is outlined in which three groups of birds, namely, GroUP | 
VIL, Group IX., and Group XI., were fed a number of eggs per day 
from the ages of thirty days, fifty-eight days, and seventy-nine day® 
respectively. | 


The effects of these infestations on the respective groups py 3 
interpreted by an analysis of the differences in amount of mean weed 
gain between each group and its uninfested control. 


Group VII.—This group was fed 100 eges per day from the ae 
of thirty days, the dose being increased to 300 eggs per day from t 
age of eighty-five days. 


No curve could be fitted to the points representing the difference 
in amount of mean weekly gain between this group and its control; 
the infested group did not at any time gain in weight to a gre# ts 
extent than the controls (Graph No. 4 (B)). The plotted po?™ 
indicate, however, that the infested group commenced to recover 8! i 
where about the end of the fourth week, that is, at about this #” 


/¥ 


; 
-~ 
a 
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the group’s resistance to infestation became evident. Following the 
increase in dosage to 300 eggs per day, it appears that this resistance 
was broken down, and the birds became reinfested to such an extent 
that the gains in weight were again affected. 


Growp [X.—This group was fed 300 eggs per day from the age 
of fifty-eight days, the dosage being increased to 1,000 eggs per day 
from. the age of 118 days. 


Graph No. 5 (B) shows that this group’s resistance to infestation 
first became evident during the fifth week, and continued to increase 
to such purpose that by the ninth week the infested birds overtook the 
control birds in amount of weekly gain. The increase in dosage caused 
a marked and rapid lowering of this resistance, but the experiment was 
not continued long enough to ascertain whether a further resistance 
to this increased dosage was eventually developed. 


Group XI.—This group received 500 eggs per day from the seventy- 
ninth day of age, and 1,000 eggs per day from the 119th day. 


Graph No. 6 (B) denotes the development of a resistance as early 
as the third week, as a result of which the birds made such a rapid 
recovery that by the fifth week they were gaining in weight to a 
greater extent than the controls. The increase in the dosage appears 
to have been followed by a very rapid decrease in resistance and an 
equally rapid recovery. 


Post mortems on these three groups at the termination of the 
respective trials showed in general that despite the large number of 
eges fed, very few worms had survived, and that the majority of these 
Were very small in size. In’Group VII., worms reached maturity in 
three birds only, after forty-eight, fifty-two, and sixty-eight days 
respectively, which periods are very much longer than that obtained 
When a single dose of 100 eggs is given to birds of the same age, 
hamely twenty-seven days. In the two other groups, an examination 
of the feces showed that of the ten birds employed, worms reached 
Maturity in only one, namely No. 63 of Group IX., eggs appearing in 
the feces for the first time on the sixty-eighth day. 


The three most affected birds, Nos. 68, 72, and 80, yielded very few _ 
large worms on autopsy, the infestation in each case consisting of 
€xtremely large numbers of small worms, the majority of which were 
under 20 millimetres in length. 


From the weight curves and the autopsy findings, it is evident that 

a resistance to infestation was acquired by each of these groups. The 
Period during which the birds were affected appears to have been 
dependent upon either the age of the group or upon the number of 
ses fed. For example, in Group XI., a resistance was developed after 
three weeks, the birds being seventy-nine days old when first infested, and 
© number of eggs per day being 500, whereas in Group VII., fed only 
-00 eggs per day from the age of thirty days, no definite point of recovery 
18 denoted by the graph, though it appears to have occurred some time 
About the fifth week. It is also to be noted that a resistance which is 
veloped under conditions involving the administration of a number 
°F eggs per day, may be readily broken down when the dose is increased. 
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A review of the observations recorded by previous investigators on 
_ the development of a resistance by the chicken to infestation with this 
roundworm shows that a resistance has been demonstrated under 
conditions involving (i.) age, (ii.) pre-infestation, (ili.) deficient diet, 
(iv.) loss of blood, and (v.) the breed of host, 


I. AGE RESISTANCE. 
(i.) Previous Investigations. 

That chickens develop with increasing age a marked resistance to 
infestation with Ascaridia galli is regarded as one of the classical 
examples of the development of an age resistance by a host to an 
helminth parasite. 

Herrick was the first investigator to draw attention to this 
phenomenon, when he demonstated under controlled conditions that 
the growth and chance of survival of Ascaridia was inversely propor- 
tionate to the age of the host. He infested chickens varying in age 
from five days to 240 days, and found that, aften a ten-day infestation 
period, larve in chickens five days old showed an average gain in 
length of 5-3 millimetres. In chickens sixty days old the average gain in 
length was 2.6 millimetres;in chickens ninety days old, -4 millimetre; 
and in chickens 103 days old only -1 millimetre. In chickens older 
than 103 days, this gain was still -1 millimetre, showing that birds, 
say 240 days old, were no more resistant to the growth of the worms 
than at 103 days old. The variation in the size of the worms increased 
from 10 per cent. in chickens five days old to a maximum of 25 per 
cent. at sixty days. In the older birds the growth of the worms appeared 
more constant, a variation of not more than 1 per cent. being noted. 
Moreover, the number of birds containing worms decreased from 87 
per cent. among chicks five days to one month old, to 29 per cent, at 


twenty-one weeks and older. As the age of the birds increased, Herrick | 


also noticed that they became more resistant to the effects of infestation. 


In 1930, Ackert’ reported an experiment in which chicks of 
various sizes were given a single dose of 1,000 eggs. Using birds two 
months old, he found that the uninfested controls made a greater gain 
in weight, and that on autopsy all infested chicks, except one, contained 
worms. With chickens ten to twelve weeks old, there was no such 
difference in weight, and in each age group only one bird contained 
worms when examined. In a further experiment, twenty-four chickens 
were reared under worm-free conditions till three months old, and were 
then placed with infested birds on contaminated soil. At the end of 
six weeks, all birds were thrifty in appearance, and on examination only 
four were infested, the maximum number of worms present in any one 
bird being eight. Ackert concluded from these experiments that if 
chickens are kept worm free for the first three months of life they may 


then be run on infested ground with little danger of subsequent ill 


effects. : 


Three further reports were published by Ackert et. al., in 1932 


and 19357% 19 20,21, on experiments concerned with age resistance. 
The first detailed report appeared in 1935%, in the compilation of 
which Ackert collaborated with Porter and Beach. In this experiment, 
chickens varied in age from thirty-seven to ninety-three days, and the 
results were secured after feeding single doses of 50 and 300 eggs 


a 
4] 


ie 
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respectively. When the mean lengths and numbers of the worms surviv- 
ing after a 21-day period of infestation in each age group were com- — 
pared, it was shown that as chickens increased in age there was developed 
a resistance, which inhibited the growth and survival of the infestation. 


In the same year, Ackert, with Hisenbrandt, et. al. **°, was 
able to demonstrate that an age resistance was developed not only in 
single-comb White Leghorns, which breed had been employed in all his 
previous work, but also in Rhode Island Reds, Buff Orpingtons, White 
Plymouth Rocks, Barred Plymouth Rocks,.and White Minorcas. 


In an attempt to transfer this resistance by means of serum from 
old birds, Herrick®*t secured promising results. Using the serum 
from a cock 123 days old, and injecting it into a 22-day old chick, which 
had been infested for ten days, the autopsy findings led him to believe 
that such serum in this case possessed marked vermicidal properties. 
Serum from the same cock was also given to three other chicks in doses 
of 1 millilitre, 2 millilitres, and 3 millilitres, respectively. On subse- 
quent examination, the chick into which the 3-millilitre dose had been 
injected was found to be free from worms, whilst each of the controls 
harboured over 2,000 larve. A third test gave evidence of a strong 
protective action, though the growth rate of the worms was not affected. 
No clear cut results, however, were secured from the use of the serum 
of other aged cocks, and Herrick concluded that such serum, in general, 
made chickens more resistant to the effects of the worms than to the 
Worms themselves. 

(ii.) Personal Observations. 

In order to obtain some conceptions of the behaviour of Ascaridia 
galli in chickens of various ages, the following experiment was planned. 
Four groups of chickens, each of ten birds, were maintained under 
Worm-free conditions up to the respective times of infestation. With 
each group three controls were allowed to run, and immediately prior 
to thé infestation of each group were killed and examined carefully 
for worms. In every case the control birds were found to be worm free. 
Hach group was given approximately 100 infectious eggs, all of which 
Were from the one culture, and deposited by female worms secured from 
@ single bird. The groups were infested at the ages of thirty, fifty- 
eight, eighty-one, and 112 days respectively. After a 21-day period of 
infestation the birds were autopsied, the worms present carefully . 
Collected, counted, and measured. The worms were killed by hot water, 
ue measurements were made with the aid of a camera lucida. Two — 
urther controls accompanied the autopsy of each group, and on no 
SCcasion were these infested. 


The results secured from this experiment are shown in table. 


TABLE XV. 

Number of N | Per cent Total | Mean No. fM ts|M Tenoth 

Groen! | Ageawhen | "ahd | orm, Wom per oF mo oe Worm 
| 

Po +. | 30 days 100 92 9-2 | 18-6 mm-34-3 mm | 26:72 mm 
Xv. -.| 58 days 100 78 7-8 | 12-9 mm-30-6mm | 20:84 mm 
Xv +. | 81 days 60 40 4-0 8-2mm-17:8 mm | 12-2 mm 
Z +. | 112 days 10 PA ABP 3-O0mm- 56mm | 4:33 mm 
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In Groups XIII, thirty days old, and XIV., fifty-eight days old, 
all birds were infested, but when the age of the birds was increased 
to eighty-one days, Group XV., and 112 days, Group XVI., the inci- 
dence of infestation decreased to 60 per cent. and 10 per cent respec- 
tively, the difference between the percentage infestation of Group XIV. 
and Group XV. approaching significance, and that between Group 
XVI. and Group XIV. being significant. The average number of worms 
per group, and the respective mean lengths of the worms in each group, 
also showed a very marked decrease as the groups became older. 


When the average numbers of worms in each of these age groups 
were plotted against the age of the groups, a regression line was obtained, 
the slope of which is regarded as approaching significance (Graph No. 
7 (A)). A similar method of interpretation in regard to the mean 
lengths of the worms in each age group also gave a straight line, the 
slope of which in this case is significant (Graph No. 7 (B)). 


GRAPH No. 7. 
AGE RESISTANCE. 


(A)—REGRESSION OF AVERAGE NUMBER OF WORMS IN EAct AGE GROUP ON 
AGE oF GROUP. 
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(B)—REGRESSION OF AVERAGE LENGTH or WorMS IN HAacuH AGE GROUP ON 
AGE oF GROUP. 
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Slope Significant. 


* These results are in agreement with those recorded by Ackert, and 
indicate that as chickens increase in age fewer birds become infested, 
fewer worms survive, and the growth rate of these becomes significantly 
retarded. Finally, at thé age of about 112 days, the experiment indi- 
cates that the age resistance which is responsible for the decreasing 
percentage of larval survival, and the increasing influence of the 
growth inhibiting factor, has become developed to such an extent, that 
very few larvee would succeed in establishing themselves in birds main- 
tained under worm-free conditions till about four months old. 
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As an age resistance may be regarded simply as a type of natural 
resistance whose influence increases with age, some idea of the under- 
lying factors may, it is considered, be obtained by examining any 
evidence which may indicate the existence of a natural resistance by 
the young bird to infestation. 


Table VII., compiled in connection with larval survival in birds 
employed for life history studies, shows that there is a gradual decrease 
in the number of larve during the first nine days after infestation. As 
the larve occur freely in the lumen of the intestine throughout this — 
period, their gradual elimination is most probably due to the existence 
of a natural resistance, the mechanism of which is not ‘understood. © 


That the influences concerned with this explusion of the larvee may 
become more potent with increasing age is indicated by an experiment 
in which five birds reared under worm-free conditions were given a 
Single dose of 1,000 eggs when 125 days old. Autopsies of these birds, 
after varying periods of infestation, gave the following information :— 


TABLE XVI. 


Number of Bird. Egg Fed. _ [Period of Infestation’| Number Larvae 
PRO il. a, Cin RCNA SE Pkg |r” NE Spi e | Set pancryainante | elas pre ah 
90 $5 %. Me peer hs 1,000. 6 hours 471 
STOR eB  irpkok es! eb he 1,000 1 day 388 
NLS ies Eanes 1,000 3 days ' 150 
SUM sd eseae Aréciimel et oe) 1,000 5 days 7 
GM ds) a Ble TOOUP Uae days 16 


Owing to the small number of birds used in this experiment, the 
Information secured cannot be regarded as conclusive evidence that in 
aged birds in good health large numbers of larve are eliminated within 
Nine days after hatching, but it is at least indicative of the presence 
Of a resistance which acts in this manner. Such a resistance could also 

® concerned in a retardation of growth, which would naturally be ~ 
Correlated with the struggle of the larve for survival. 


II. ACQUIRED RESISTANCE. | 
(i.) Previous Investigations. 


ete This type of resistance is developed by the host as a result of infes- 
ation, and its influence tends to become more marked under the stimulus 
°l repeated infestations. ee 


Herrick** noted that, in the case of Ascaridia galli, if chickens 
°r approximately the same age were given a single feeding of eggs, 
re appeared to be a definite relationship between the numbers of 
Yorms harboured and their size, the greater the number of worms 
Present, the smaller the size of the worms. Ackert, Graham, Nolf, and 

Orter™ have also drawn attention to this phenomenon, and have 
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noted that a single feeding of twenty-five to fifty eggs was more con- 
ducive to the growth of an infestation than single doses of larger num- 
bers of eggs. The percentage worm survival was also shown to be 
inversely proportionate to the number of eggs fed. These results were 
considered to be due to a ‘‘serological’’ factor operating during the 
period when the larve were attacking the intestine wall. 


Graham, Ackert, and Jones® infested eighty-four chickens at 
five weeks, and again at ten weeks, and found that the lengths and 
numbers of the worms surviving from the second infestation were 
indicative of the development of a slight immunity. In a second experi- 
mat, the chickens were given carbontetrachloride to eliminate the 
worms resulting from the first feeding, and were then infested the 
second time. The evidence from this second feeding was again sug- 
gestive of a slight immunity, though in only one case were the differ- 
ences in lengths and numbers of worms statistically sound. They 
suggest that this immunity is due to the formation of antibodies at the 
time when the young worms burrow into the intestinal ‘wall. 


Rebrassier and McCrory*! endeavoured to ascertain the effect 
of Ascaridia extract towards establishing an immunity (passive acquired 
immunity). Three groups of chickens were used, and were infested 
when forty-six, ninety-seven, and 131 days old, respectively. Hach 
group was then divided into three subgroups. Subgroup 1 was given 
infectious eggs only; subgroup 2 infectious eggs plus injections of 
rere extract, whilst subgroup 3 was retained as uninfested con- 
trols. : 

In the 46-day old group, the lot given ova plus extract made a 
greater gain in weight than that given ova only. Similar results were 
secured with the 97-day old birds, though the differences were not so 
marked. It was also noted that in the younger birds, the addition of 
the extract had some protective action against the enteritis accompany- 
ing the infestation. The extract, however, had no effect upon the num- 
ber or growth of the worms. 


(ii.) Personal Observations. 
Referring once again to the series of experiments in which three 


groups of birds were fed a number of eggs per day, the autopsy findings — 


as regards the numbers of worms surviving, and also the interpretatioD 
given to the differences in amount of mean weekly gain in weight betwee? 
each of these groups and its control, indicate, it is considered, that thes? 
birds eventually acquired a resistance to infestation. The possibility 
that the recoveries observed may have been associated with age has not 
been overlooked, but it is considered, that as the resistance developed i2 
each group appeared to be broken down by an increase in the dose 0 
eggs, the recoveries, irrespective of the age of the group, were due 
mainly to the development of an acquired resistance. 


It was also observed that as the groups increased in age, recovery 
was more rapid. Whether this was due to age, or to the fact that the 
older groups were given much larger daily doses of eggs than the 
younger group, thereby enabling the more rapid acquisition of @ 
- resistance, is not understood, though possibly both factors are impli 

cated. 
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As regards the mechanism of this acquired resistance, attention is © 
directed to the work of Bachman and Molina,?> with Trichinella 
spiralis in pigs; and that of Roberts,*® with Ascaris lwmbricoides in 
Pigs, where it has been shown that the association of an eosinophilia 
with an helminth infestation may be indicative of the development of a 
resistance by the host. Bachman’s and Molina’s observations in par- 
ticular, are also suggestive that this resistance is concerned with the 
blood leucocytes and cells of the reticulo-endothelial system. 


When young chickens are infested with a single dose of the eggs of 
Ascaridia galli, an examination of blood smears has shown that during” 
the course of the infestation a marked eosinophilia may be evident. 
This is shown in the following table, in which the weekly eosinophile 
Percentages of five chickens (Group III.) given a single dose of 1,000 
eggs are recorded. } 

TABLE XVII. 


| Per Cent. Hosinophiles. 
No. of Chickens. 


meee 1st Week. | 2nd Week. | 8rd Week. | 4th Week. | 5th Week. 
> t anette 
aie. 207 Aye AS 1-5 4-0 2-5 2-0 10. 
BU S. 1:5 2-0 75 5-5 2-5 4-0 
50 0 1-5 6-0 3:5 15 0 
am 15 10 | 116 15 0-5 0 
Demat 3-2 25° 0 6-5 15 1-0 15 
——. 


th The eosinophile percentages from five uninfested controls during 
“© Same period varied between 0 and 2-5. In the case of each bird in 
aia infested group, the maximum eosinophile count was recorded at the 
of the second week. Prior to this the percentage was normal, and 
~<cept in No. 49 returned to normal after the third week. During the 
anu and fifth week, no eosinophilia was evident in any bird, except 
th 9. 49, in which the percentage again increased to 4 at the end of 
the fifth week. The occurrence of an eosinophilia during the eighth to 
twenty-first day after infestation is significant, as it is during this 
Period that the larve attack the intestinal tissues. 


. An examination of Table VII. shows that after the tenth day the 
meee of larvee collected from the chickens tabulated therein decreased 
aH edly. hat this decrease is coincident with an eosinophilia 
‘ ares very strongly, it is considered, that it is due to the develop- 

“inte of a resistance by the host, which resistance, in the light of the 
cosine tations already made with reference to the occurrence of an 

Hophilia in helminth infestations, is possibly due to a localisation of 


tien cellular forces concerned in body defence in the tissues of the 
all intestine, 


of The degree of resistance developed would depend upon the number 
the "ve present and attacking the wall of the intestine, that is, upon 


of aa ers of eggs fed. Thus, if the experiment in which three groups 
Ickens, each aged thirty days and given a single dose of 100, 
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500, and 1,000 eggs respectively, is again considered (Groups L., IL., 
and ITI.), it will be noticed, as shown in the following table, that as 
the dose is increased the growth of the worms is retarded and the 
percentage survival becomes smaller. 


TABLE XVIII. 
<4 Total No. Per Cent. Min. Maturity 
No. E No. of Birds ~ i 
est Groie Hed. | with Worms] Worm in | Survival of |“ Reviod of 
Ik Ge aye oe 100 5 112 22:4. 28 days 
II. Jb Fe 30 500. 4 91 3-64 34 days 
TI. 56 a4 ct 1,000 5 119 2:38 39 days 


Ill. DEFICIENT DIET. 


The influence of nutrition on Ascaridia infestation has been the 
subject of a good deal of investigation by Ackert and his co-workers. 
In seeking for an explanation as to the reason chickens on farms 
appeared more susceptible to infestation than chickens on a well- 
regulated diet, Ackert suspected that diet may be a factor on which 
the susceptibility of the host depended to a large extent. Experiments 
were thereupon undertaken to ascertain what effect the vitamins A 
and B would have on this susceptibility. The first experiment to be 
reported in detail was conducted by Ackert, McIlvaine, and Crawford” 
in 1931, and concerned vitamin A. Four experiments were carried 
out using semi-synthetic diets deficient and adequate in vitamin A, and 
a normal full diet and also involving a variation in the age of the host 


and the dosage of eggs employed. The results from the first three: 


experiments showed, as indicated by the numbers of worms surviving 
and their size, that the-vitamin A deficient groups on the semi-syntheti¢ 
diet were least resistant and the groups on the normal full diet most 
resistant. The results secured from the fourth experiment were some- 
what confused by an increase of vitamin B and the supplementary 
protein allowance to the groups on the semi-synthetic diets, and although 
the group on the normal diet contained more worms than the group 
fed the vitamin A deficient diet, the worms in the normal diet eroup 
were much smaller in size. The authors concluded that the resistance 
of growing chickens four to seven weeks old to A. galli is lowered when 
they are maintained on a vitamin A deficient diet. They suggest that 
as a weakened peristalsis is one of the effects of this deficiency, such 
may be an explanation of the results obtained. 


In 1931 Ackert and Nolf published an account of the principal 
results obtained in a further series of experiments concerning the 
effect of a vitamin B deficient diet*®. These experiments were con- 
ducted on practically the same lines as those concerned with vitamin A. 
At the age of seven weeks one group of chickens was given a semi- 
synthetic diet deficient in vitamin B, a second group the same diet 
plus yeast and a third group a normal full diet. After two weeks oD 
these diets all chickens were infested with 500 eggs of A. galli, and 
‘autopsied after three weeks infestation. The first group carried an 
average of 13.43 worms per chick, with a mean length of 13.38 mm. ; 


a 


a 
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Group 2 an average of 5.28 worms, with a mean length of 18.28 mm.; 
and Group 3 an average of 4.41 worms, with an average length of 
13-80 mm. Many of the chicks on the vitamin B deficient diet suffered 
from a partial paralysis of the digestive tract, and the authors consider 
that the larger number of worms in that group may be explained by the 
fact that this condition assisted the worms to remain in their natural 
habitat. he larger size of the worms in the chicks receiving yeast was 
Suggested to be due to some factor present in the yeast which was 
avourable to the growth of the worms. Further work by Ackert and 
each", 15 on yeast as a factor in the growth of the worms showed, how- 
ever, that in the presence of an adequate amount of vitamin B yeast 
Ses not furnish a special growth factor. 


_ The effect of these two vitamins A and B on the resistance of 
fens to infestation with A. galli may therefore be summarised as 
0. lows vo : ; 


_ The absence of vitamin A in the diet so lowers the resistance of 
Chickens to infestation with this parasite that more worms are able 
0 survive and also to grow more rapidly than in chickens receiving an 
“dequate quantity of this vitamin. A deficiency of vitamin B, on the | 
other hand, while indicating that more worms may survive appears to 
Tesult in worms of smaller size than in the case of a diet adequate in 
Vitamin B, Vitamin D, on the other hand, was considered by Ackert 
and Spindler to have no effect either on the growth rate or numbers 
of Ascaridia galli. " 


Further work by Ackert and Beach*® on the effect of dietary 
Supplements upon resistance to A. galli has shown that the type of 
amino-acid may influence the course of an infestation as the inclusion 

Skim milk and meat meal increased the growth ratio and resistance 
i chickens, whilst a plant diet produced slowest growth rate and least 
Potent resistance. 


IV. LOSS OF BLOOD. 


diq Herrick found that thyrectomy and alteration of the flow of bile 
th hot in any way interfere with the development of the worms, but 
t at the removal of large amounts of blood by cardiac puncture made 
of yeuicken less able to cope with the growth of the worms. ‘The effect 
Ceding on the growth and survival of this roundworm has also 
investigated by Ackert and Porter’. Three hundred young 
re €ns were used, and were divided into two groups of 150 each. 
grade A was bled at weekly intervals, the amount of blood taken being 
Ween increased from .5 ml. at four weeks old to 5 ml. at nine 
2roun, Group B was not bled at any time. When six weeks old each 
a Up Was subdivided and each subgroup was given a single dose of 
aa Soren from 25 to 500 in number. Those subgroups given 300 
Taree 00 eges and bled contained, after a three-week infestation period; 
White worms than those given a similar number of eggs and not bled. 
signin. the differences between the remaining subgroups were not 
from .2ut, the worms from the bled birds were larger than those secured 
nigiamace birds which did not suffer any blood loss. The results were 
" Preted as indicating that bleeding affects the growth inhibiting ~ 
‘nism, lowering the resistance of the chicken to the parasite. 


been 
Chick 


478 QUEENSLAND AGRICULTURAL JOURNAL. [1 Oor., 1936. 
V. COMPARATIVE RESISTANCE BY DIFFERENT BREEDS OF 
FOWLS. 


In 1933 a brief note was published by Ackert, Hisenbrandt, Glading, 
and Wilmoth’ concerning experiments involving the comparative 
resistance of six breeds of fowls to infestation with Ascaridia gall. 
These experiments were continued, and a complete report was- made 
available in 1935'°. A total of 1,351 chickens were used, including 
six breeds, namely, White Leghorns, Buff Orpingtons, White Plymouth 
Rocks,. Barred Plymouth Rocks, Rhode Island Reds, and White 
Minorcas. Of this latter breed two varieties were employed. Groups 
of birds belonging to these various breeds were fed a single dose of 
50 + 5 embryonated eggs at the ages of twelve, twenty-one, thirty, 
thirty-three, and forty-four days respectively. The results ag inter- 
preted from the numbers and mean lengths of the worms present in 
each group after a twenty-one-day period of infestation showed that. 
the heavier breeds, Rhode Island Reds, White Plymouth Rocks, and 
Barred Plymouth Rocks, were significantly more resistant than the 
lighter breeds, White Leghorns, Buff Orpingtons, and White Minorcas. 
Of the two strains of White Minorcas infested a heavy strain proved. 
to be more resistant than a lighter strain of the same breed with @ 
different genetic constitution. The greater susceptibility of the lighter 
breeds is considered to be possibly due to the fact that these breeds 

_ are markedly more active and nervous than the heavier breeds, and 
this greater utilisation of energy might be unfavourable to the develop- 
ment of inhibiting factors. 


CONCLUSIONS. 


Froin these observations the phenomenon of resistance by the 
fowl to infestation with A. galli may be summarised as follows:— 

1. As birds grow old there is developed a marked resistance both 
to the infestation itself and its effects. This type of resistance, 4S 
recorded by Herrick and Ackert and confirmed by the writer, is denoted 
by the difficulty the worms experience in establishing themselves an 
developing in old birds. Experimental results secured by Ackert an 
the writer indicate that at about three to four months of age this age 
resistance has become developed to such a high degree that birds reare 
under worm-free conditions for this period could then be turned on t0 
infested soil with slight subsequent ill effects. 


In attempting an explanation of the factors underlying this ag° 
resistance, Ackert, Porter, and Beach! point out that their results 4? 
not confirm Sandground’s view that the chicken is an abnormal host- 
Ascaridia galli was originally described from a specimen taken from 
a turkey, which host is inferred by Sandground to be the normal a2 
less resistant host of this roundworm. Work by Ackert a2 
Hisenbrandt**, however, showed that if chickens and turkeys of the 
same age are fed the same dose of eggs, the chicken is less resistant 
to infestation, as their birds harboured more and longer worms t 
the turkeys. These authors are inclined to the view that the resistanc® 

_is not associated with the intestinal mucosa itself, but is concern® 
with growth inhibiting factors in the serum of the chicken the nature 
te of which is unknown. This hypothesis is supported by the period’ 
i _ bleeding experiments of Porter and Ackert, and also to some extent 
by the results secured by Herrick using the serum from aged worm-free 
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birds. The writer’s work, on the other hand, has indicated that the 
mechanism concerned in this age resistance may possibly be identical 
With that of a natural resistance which is considered to be responsible 
for the elimination of larvee during the first nine days after infesta- 
tion, and whose influence increases with age. There is, however, also 
Some slight evdience that the resistance acquired as a result of infesta- 
tion and developed as a result of the larve attacking the intestine wall,, 
assists the age resistance, becoming more potent with increasing age. 
As the factors concerned with this acquired resistance are considered 
to be associated with the blood serum, this evidence would favour 
Ackert’s hypothesis of serum borne growth-inhibiting factors and age 
resistance, though in the light of these observations such a resistance 
Would not be, strictly speaking, an age resistance but an acquired 
resistance. 


_ 2. During the period in their lifé cycle when the larve attack the 
Intestine wall, a marked eosinophilia may be demonstrated in the 
Peripheral blood of the host. This phenomen, together with the con- 
Spicuous diminution: in the numbers of larva which occur at this time, 
18 considered to indicate the development of an acquired resistance. The 
Mechanism of this acquired resistance may possibly be associated with 
4 concentration of the blood leucocytes and cells of the reticulo-. 
endothelial system in the tissues of the intestine wall. Under conditions 
Of repeated infestation this resistance may be acquired to a high degree, 
So that, despite the continuous ingestion of. large numbers of eggs 
Over a long period, very few worms may survive to the adult stage. 


3. Theoretically, therefore, old birds should remain practically 
Unaffected by A. galli, both by virtue of their age and by the fact that 
ey may have been continuously exposed to infestation over a long 
Period, Such, however, is not the case, and serious infestations may 
c frequently encountered in such birds. This can be explained only 
Y the fact that their age resistance and acquired resistance has in 
jome way or other been broken down. Foster®? concluded from his 
ng experience with the resistance developed by the dog to the hook- 
orm, Ancylostoma caninum, that such an immunity is conditioned 
Pon the general wellbeing of the host, and that any factor which in 
ny way affects this wellbeing may result in a breaking-down of the 
mmunity, Ackert has shown that a diet deficient in vitamins A and 
' ae in animal protein may affect the resistance of the fowl to A. 
ih ae A similar lowering of resistance to this roundworm was recorded 
a €r conditions of repeated bleeding. It seems, therefore, that any 
ei Bo Such factor which affects the health of the fowl, such as the 
A eachee of disease due to bacteria, protozoa, other helminths, or the 
anal upon the bird’s vitality by production, &c.,.may also make the 
More susceptible to infestation. 


u 
e 
i 


[T0 BE CONTINUED. | 
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OPHTHALMIA OF DOMESTIC ANIMALS. 


The disease known as ophthamia, which is an inflammation of the eye, 
and is often referred to as ‘‘blight’’ or ‘‘pink eye,’? affects all the domestic 
animals, although it is probably most frequently encountered in cattle and sheep. 


The disease is contagious and is brought about by the entrance of a special 
germ into the eyes. Injury to the eyes such as is caused by grass seed is sometimes 
considered to be the sole cause of blight; this, however, is incorrect, for the true 
contagious form of the disease cannot be produced unless the specific germ is pre- 
sent. It must not be overlooked, however, that any foreign material which becomes 
lodged in the eyes will set up irritation and give rise to a non-contagious form of 
ophthalmia, and, secondly, eyes in such a condition are more susceptible to the 
contagious form. ‘ 


The infective material which is responsible for setting up new cases is present 
in the discharges from the affected eyes, and it is frequently carried from one 
animal to another by means of flies. Another method of spread, particularly with 
sheep, is by long grass, &¢., becoming contaminated with eye discharges, which are 
later transferred to the eyes of healthy animals grazing over the same area. 


The first change noticed following infection is a watery discharge issuing 
from the inner corners of affected eyes. If the eyes are examined at this stage 
evidence of inflammation will be noticed in the form of a general reddening and 
enlargement of the minute blood vessels. As the disease progresses the discharge 
becomes more copious and full of pus, and the general appearance of the eye becomes 
dull. If no treatment is carried out a film appears over the eye and the animal 
becomes temporarily or in some cases permanently blind. The film is due to 
an inflammation of the surface layer of cells. Frequently the case does not 
extend beyond this stage, and even without treatment the eyes begin to recover 
gradually and return to normal. In other cases the inflammation may extend 
to the deeper structures, leading to permanent blindness in one or both eyes- 
In those cases which recover without treatment the animals may be partially ot 
totally blind for up to a week, and during this period they are difficult to drive 
and usually lose condition. Losses are also experienced on account of the animals 
becoming separated from. the rest of the herd and not being able to find water. 


If animals are treated in an early stage of the disease, they soon recovel 
Several mixtures may be used in the form of drops into eyes, and very good results 
have been obtained with a 2 per cent. solution of zine sulphate. To make this 
_ solution 4 oz. of zine sulphate is dissolved in 1 pint of clean water, which has 
been boiled and allowed to cool. A 5-10 per cent. solution of argyrol is als? 
effective. For treatment, about 10 drops of one of the above mixtures are droppe¢ 
into each affected eye at least once, and, when possible, twice or more often daily: 
The treatment should be continued until the eyes have returned to normal. 


In the case of valuable animals the discharge should be cleaned away from 
the eyes with a boracie acid solution, and yellow oxide of mercury ointment (1-50) 
should be applied to the lids to prevent them from sticking. : 


As the disease is contagious and rapidly spreads from animal to animal, the 
affected cases, particularly when only few in number, should be isolated until they 
have completely recovered. Particular care should be taken when new ani 4 
are introduced to see that they are not infected, as the disease is often introduce 
into and spread through a flock by such means, 


In the case of sheep it is wise, when facilities are available, to treat all ie 
animals and to draft off those showing evidence of the disease for more intens” 
treatment in a small hospital paddock, 
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Principles of Botany for Queensland Farmers. 
C. T. WHITE, Government Botanist. 
[Continued from p. 391, September, 1936.] 


Part II.—ANATOMY. 
THE STUDY OF THE INTERNAL STRUCTURE OF PLANTS. 


CHAPTER X. 


Cells, 


THE previous chapters having dealt with the external features of the 

‘ different plant members, root, stem, leaves, &c., attention will now 

be drawn to their internal structure, a knowledge of which will be 

found necessary before we can fully understand the work which these 
Organs perform and the part they play in the life of the plant. 


So far, for the most part, the features described can be seen 
With the naked eye or with the aid of a low-power hand lens, but in 
the study of their anatomy the use of a higher power becomes neces- 
Sary. Thin slices or sections of the part to be studied are cut and 
examined under the microscope, and, in order that a full knowledge 
of their nature and relationship be gained, it is necessary that sections 

€ made, not only in one, but in several directions. Sections are usually 
cut (1) at right-angles to the main axis, when they are termed trans-: 
Verse sections; (2) parallel to the main axis, when they are termed 
ngitudinal sections; in the latter case the terms “‘radial’’ and 
tangential’’ are added respectively to distinguish whether the section 
Passes through the centre of the axis or not. (See Plate 196.) 


71 B 

i 

Eee 
Plate 196. } 
ik Diagram to InLustRATE Revarive Positions ror DirrEerENT SECTIONS. 
‘Transverse. B.—Longitudinal and Radial. C.—Longitudinal and tangential. 
.,, Lo separate the finer internal parts in the living plants is extremely 
difficult, On this account, the part: to be sectioned is generally killed or 
ot Xed’’—.e., it is put into a solution such as weak formalin, spirit, or 
her chemical solution which quickly penetrates to the finest interior 
arts so that they remain in the same, or practically the same, position 
t when alive. The sections are stained with various stains to bring out 
1¢ details, and then mounted on glass slips, after which they are ready 
°Y microscopic examination. The accounts of cell division and such 
rents processes as are described in the following pages are not made 
he living cells, but from a number of such sections of an extreme 
Mess cut in series by mechanical aid. 
Dla The Cell.—The bodies of all living creatures, whether animals or — 
the ts, are built up of minute elementary organs called cells. In plants 

&uh Mdividual cells are surrounded by a cell wall composed of a 
Stance known as cellulose. 
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In the lowest forms of life—among animals, bacteria, and plants— 
the individual consists only of one minute cell and is invisible to the 
naked eye. 


All living bodies consist primarily of protoplasm—a substance 
varying in consistency, but usually of a slimy, granular, or jelly-like 
nature ; it is the basis of life, and without it the ordinary life processes 
of either animals or plants become impossible, death implying its destruc- 
tion or decomposition. ° 


The youngest cells are always found where growth is most 
actively going on—viz., at the growing points—and are called embryonic 
or meristematic cells, and the tissue in which they occur is known as the 
meristem or growing tissue. (Plate 197, A). If a thin section through 
a growing apex be made and examined under the microscope, the cells 
will be found to be more or less cubical in shape, with delicate cell- 
walls and filled with protoplasm. Hach cell contains a central body— 
the nucleus (Plate 197)—clearly differentiated from the main mass of 
protoplasm. The general mass of protoplasm in the cell outside the 
nucleus is distinguished under the name of cytoplasm (Plate 197, A). 


Plate 197, 


CELLS IN VARIOUS STAGES. 
A.—Very young cells from near the growing point (meristematic cells). 
B.—Two older cells. 
C.—Single full-grown cell. 
c, Cytoplasm; n, nucleus; p, plastids; p.w., primordial utricle; v, vacuole. 


In animals the older cells, like the younger, are, as a general rule, 
completely filled with protoplasm, but this is not the case in plants. 
As the plant cell increases in size the protoplasm can no longer com- 
pletely fill the cell cavity, and spaces—termed vacuoles (Plate 197, B, C) 
—arise in the cell, the cytoplasm being reduced to a layer lining the 
cell wall, with perhaps a number of connecting threads across the cell 
cavity; this continuous layer of cytoplasm is often referred to as the 
primordial utricle (Plate 197, B, C). The vacuoles are filled with 2 
fluid—termed the cell-sap—consisting mainly of water with a number 0 
substances in solution, some intended as food for the protoplasm, others 
excreted from it. 


Generally speaking, the cell-sap, is colourless, but often it contains 
a colouring matter—called anthoeyanin—to which the bright colours 
of many flowers, fruits, and young leaves are due; also, the particula® 
flavour of most common fruits and vegetables is due to substances 
dissolved in the cell-sap. 

In addition to the nucleus, there occur several smaller bodies, like 
_ it, of a denser character than the surrounding cytoplasm; these are the 
plastids (Plate 197), three kinds being recognised :— 
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1. In very young cells, in underground parts, such as roots and 
tubers, and in deep-seated tissues the plastids are colourless, and are 
nown as leucoplasts. 


2. In parts of plants exposed to light, such as leaves, the plastids 
develop the green colouring matter typical of plants and known as 
_ chlorophyll; they are then referred to as chloroplasts, and practically 
all green parts of plants owe their colour to their presence. These 
minute chloroplasts are of extreme importance, as the chlorophyll they 
Contain is essential in the manufacture of organic food substances in 
he living plant. 


3. Chromoplasts is the name applied to plastids containing various 
Colouring matters, generally yellowish or red; they are found in the 
Cells of floral members of fruits, and, generally speaking, are confined 
to yellow and red flowers and fruits, the colours of most blue, purple, 
and many red flowers, &e., being due to the colouring matter anthocyanin, 
Previously referred to. 


th The three kinds of plastids detailed are convertible one into another ; 
@ leucoplasts of underground parts—Potato tubers, for instance— 
“velop chlorophyll when the particular parts are exposed to the light ; 
Smilarly, chloroplasts of such plants as_ the Endive and Celery are 
@ttificially converted into leucoplasts by the gardener; the chloroplasts 
th green unripe fruits develop into chromoplasts as the fruit ripens, and — 
Ose of the cells of young leaves may change into chromoplasts, pro- 
Ucinge the well-known autumn tints. 


th The protoplasm or living contents of the cell thus comprises: (1) 
€ nucleus; (2) the cytoplasm; and (3) the plastids. In addition, there 
lic a number of non-living substances found in cells; if soluble, they are 
solved in the cell sap; if insoluble, they appear in solid form. The 
Ost important of these substances are starch and proteid erains. 
Se Starch is found as large grains most abundantly in parts which 
eae’, as store places of reserve food material, as in tubers and enlarged 
ny S, In the albumen of seeds, &e. They stain blue or violet when 
aeeted with a solution of iodine, and generaly present a characteristic 
atified appearance under the microscope. 
subs urane or Proteid Grains——These are solid grains of proteid 
mn ances found as reserve food material in different parts of the plant 
Solute in seeds. They stain yellowish-brown when treated with a 
Seed lon of iodine. They occur usually as minute granules, except in oily. 
tis S, such as the Castor Oil and Candle Nut, when they are compara- 
ely large, 
cagye thet substances are fats and oils, resins, ethereal or essential oils, 
aon, tannins, and mineral erystals, which will be dealt with later 
en dealing with the chemical composition of plants. 


mule Formation (Plate 198).—As all plants are built of cells, a grea 

owth ication in the number of cells must take place with the increased 

kno of the plant and the formation of new members. So far as we 

IS usy = present, all new cells originate from pre-existing cells, and this 

Youn ally brought about by normal cell division; this only takes place in 
cells, each cell ag it attains full size dividing into two. 


“enla his is rather a complicated process. ‘The whole cell about to divide 
long ae the granular substance of the nucleus changes and becomes a 
» “read coiled on itself, and finally breaks up into a number of V 
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or U-shaped pieces called chromosomes. The nuclear membrane 
disappears, and there arises in the surrounding protoplasm what 18 
known as the nuclear spindle, while the chromosomes now arrange them- 
selves round the equator of the spindle, and then gradually move apart 
in masses of an equal number to the opposite ends of the cell; here the 
chromosomes intertwine and form a spiral similar to their original form, 
eventually reverting to the granular condition of the original nucleus, 
and, like it, enclosed in a nuclear membrane. As the chromosomes mové 
towards the two poles of the spindle, the spindle threads gradually 
disappear, and a thickening appears along the equator, which eventually 
develops into a cell wall, thus completing the division into two cells. 
In ae way an accurate division of the nuclear contents of the cell 1s 
insured. 


A 
Plate 198. — 

CELL DIVISION. 

A, B, C, D, E.—Diagrams to illustrate various stages in ordinary cell divisio®- 
c, Chromosomes; mn, nucleus; .s., nuclear spindle. 


This is the common type of cell division in the vegetative growin | 
points of the higher plants; it is usually referred to as the ordinary 
method of cell division, and the process itself its known as mitosis oF 
karyokinesis. 

A noteworthy feature is that the number of chromosomes is constant 
in any given species. 


It is as well to get a grasp of the general features of mitotic 
karyokinetic division of the members, as the process is often referred 1% 
not only in advanced works, but in popular ones dealing either wit 
zoological or botanical matters, while it is the common type of ct 
division in animals as well as plants; in fact, in their fundamenté 
features plants and animals approach each other very closely, even in 
the highest types. : 


Thickening of the Cell-Wall (Plate 199).—The young cell found 12 
the meristematic or juvenile tissue are all more or less alike in size a0 
shape; as they increase in size, however, they become variously altere 
in shape or structure, according to the functions they have to perfor™ 
in the fully developed parts of the plant. 


In the young cells the cell-wall is very thin, but as the cell attaiD’ — 
full size the wall usually becomes thickened, the thickening substanc? 
being applied in layers on the inner surface of the original membrane: 
the thickened walls give firmness and strength to the structures of wll 
they are a part. 


It is rarely that the thickening takes place uniformly over the whole 
interior surface of the cell-wall, and parts of the original wall usually 
remain unthickened. Sometimes very small areas are thus left, formile 
narrow channels through the thickened tissues, and appearing as dots on 
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the surface of the cell-wall; these small unthickened areas are appro- 
Priately termed pits. What is termed a bordered pit is a modification 
of the simple pits, in that, as in that form, a small unthickened area 
arches over to form a dome instead of being closely appressed to the 
Primary walls, as is the case with a simple pit. The apex of the dome, 
OWever, is open, and forms the entrance to the bordered pit; opposite 
opening the original cell membrane is thickened, forming the so- 
Called torus. Since the thickening substance is laid on the inner surface 
of the cell-wall as viewed from the outside, the bordered pits take the 
form of lenticular hollows, and each presents the appearance of two 
Circles or ellipses, one within the other. 


es 
TE 
Sac) 
c 
A B G D Es i= 
Plate 199. 


Diagrams ro InnustRars THICKENING OF WALLS oF CELLS AND VESSELS. ; 
Uniformly thickened. B.—Simple pits. 0.—Bordered pit. D.—Sealariform, 
: E.—Annular, F.—Spiral. © ; 
m.l.y middle lamella; ¢, torus; c', side view. 
[A, B, and C adapted from illustrations by Percival. | 


st If the pits are long and narrow, appearing as transverse shits with 
Sekt bars of thickening between them, the marking is said to be 
Calariform. The pits of one cell-wall are placed exactly opposite the 
its of the wall of an adjoining cell, serving as a means of communication 
oe one cell to another. In the cases where more of the cell-wall remains 
2 ickened, the thickened portions may take the form of narrow annular 
Y spiral ring-like bands which sometimes anastomose to form a network 
€n the thickening is spoken of as reticulate. 


wal eleration of the Cell-Wall—With the growth of the cell the cell- 
hot only increases in thickness, but is usually more or less changed 
the addition of various chemical substances:—(1) It may by impreg- 
ae with a waxy substance called cutin become converted into cuticle 
gre Substance very elastic, almost impermeable to water, and thus of 
pea value to those parts of plants which require to be protected from 
heme evaporation; (2) it may be converted into cork; (3) it may 
Wood. Impregnated with lignin—that is, lignified or converted into 
of aby or (4) it may be altered into mucilage, when it becomes capable 
horn 
Soft 


Sorbing great quantities of water; mucilaginous cells are hard and 
Y when dry, but when moistened swell up considerably and become 
and gelatinous or sticky. 


nes other cases mineral matters are deposited in the substance of the 
he ae ; the commonest of these is silica. Silica is present, especially in 
me -Wall of the external parts of the stems and leaves of grasses, and 
Imes so competely impregnates the cell-wall that when the tissue is 

the cel] silica remains in the form of a skeleton retaining the form of © 
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CHAPTER XI. 


Tissues and Tissue Systems. 
Tissues. ‘ 

The continued process of cell-division results in the formation of 
vast numbers of cells, and if a thin section of part of a plant be 
examined under the microscope it will be observed that the cells are of 
varying forms and sizes and that the different kinds are grouped together 
in various ways, according to the particular plant or part of the plant 
that is examined; such groups of cells associated together are spoken 
of as tissues. | ; 

Intercellular Spaces—Sometimes what are known as ‘‘intercellular 
spaces’’ are formed between the cells of a tissue by the splitting of the 
partition walls of the cells. In plants such as the Water Hyacinth, Water 
Lilies, and other aquatics where lightness and buoyancy in the members 
are necessary, these spaces attain considerable size. 


The large hollows in the internodes of the stems of bamboos, grasses, 
and some herbaceous plants (as in the Milk Thistle) are formed by the 
drying-up and rupture of masses of cells, as are the hollows of the 
leaves of the Onion and some other plants. 


Intercellular spaces may contain various substances, such as gum, 
resin, or ethereal oil. The cavities usually spoken of as ‘‘oil-dots’’ that 
occur in the leaves of the Orange, Lemon, Eucalypts, and some other 
plants furnish a familiar example. These dots are very clearly 
discernible, sometimes with the naked eye and always with the aid of a 
lens when looked at through transmitted light. An oil gland in trans- 
verse section and much enlarged is shown in Plate 200. 


Plate 200. 


TRANSVERSE SECTION, HigHLy MAGNiriep (after Welch, in ‘‘ Journal and Proceedings 
of the Royal Society, New South Wales’’), or Portion or A LEAr of A EUCALYPT) 
SHow1ne LARGE OIL-GLAND. 


e, epidermis; g, oil-gland; p, general ground tissue 3 v, small vascular bundle. 


The so-called resin-canals, resin-passages, or resin-ducts of Conifers 
are really intercellular spaces into which resin is excreted by the su!’ 
rounding cells. 

Types of Tissue—The tissues of plants may be classified under tw? 
headings :— tim 

(a) Meristematic tissue, consisting of cells capable of growing and 
dividing, and thus providing new cells; it is found in those parts 0! 
plants where growth is actively taking place such as at the growing ape* 
of stems and roots. 
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(b) Permanent tissue, consisting of cells which have reached their 
full development and have ceased to divide. The cells of permanent 
Ussues vary greatly in shape, size, and other particulars, and different 
distinguishing terms are applied to tissues, according to the types of 
cells they consist of. 


The cells may remain more or less rectangular or cubical in shape, 
orming the tissue known as parenchyma. The cell-wall may be thin, 
aS in the soft fleshy parts of plants, when it is spoken of as thin-walled 
Parenchyma. 


In other cases the cells may become thickened, when the tissue is 
Spoken of as thick-walled parenchyma; of this there are two principal 
forms: (1) Collenchyma (Plate 201-A), in which the thickening matter 
Consists of cellulose laid down at the corners of the cells, and which is 
ound just below the surface in many young stems, petioles, and midribs 
OF leaves, &e., giving them the necessary firmness; (2) wood parenchyma, 
M which the cell-walls are lignified; this is referred to as soft tissue in 

€scriptions of timbers. 


~ 


Ce) 


Plate 201. 
A—Collenchyma. B.—Prosenchyma.  C.—Woody fibre. . D.—Tracheid. 


tailj The cells may become long and pointed at both ends, the ends doye- 
‘ aa in between those of other cells without intercellular spaces, and 
matewe the tissue known as prosenchyma (Plate 201-B). Prosenchy- 
the us cells, which early lose their protoplasmic contents, and in which 
Whee walls are more or less thickened, are called fibres (Plate 201-C). 
€n the walls become lignified they are termed wood fibres. 


harg Stes in which the walls of the cells are very much thickened and 
are distinguished under the name of sclerenchyma; the small gritty 
ees that occur in the fruit of the pear provide a familiar example. In 
shows ton of a tree-fern stem, the bands of hard strengthening tissue 

Nin Plate 88 are formed of sclerenchyma. 
elon Pracheids (Plate 201-D) is the name applied to cells of a. somewhat 
simi” shape and with thickened, usually lignified walls; they are 
‘ to fibres, but the ends are blunt. By the absorption of the 


pores. In Gymnosperms (Pines, &c.) tracheids only occur (Plate 202; 
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transverse partitions (coincident with the disappearance of the proto- 
plasmic contents) longitudinal rows of such cells may become converted 
into what are termed vessels. 


a 


ir 


LiL to, ae 


%e 


& 


Parner, 


¥s crit 
ae 


f ae 


Th 


Plate 202. 


In the Angiosperms (Plate 202, Fig. 4) the vessels are characteristi — 
structures of the wood; they may attain a considerable size, and 0 
transverse. section often show up plainly under a low-power lens 


Fig. 3). 
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The essential difference between a tracheid and a vessel lies in the 
fact that the former is developed from a single cell, whereas the latter 
Is a long, tubular structure derived by cell fusion from a longitudinal 


Plate 203. 
Sieve TuBES AND COMPANION CELLS. 

A.—Longitudinal section. | B.—Transverse section. C,—Companion cell. 

N, nucleus of companion cell; p, protoplasm (cytoplasm) ; s.p., sieve plate. 


ayy of cells. The tracheid, as it were, corresponds to a single joint of a 

peace. Tracheal tissue is particularly important as a conductor of 

aes solutions from the root to the foliage leaves and other parts of the 
nt, 


y DESCRIPTION OF PLATE 202, 
ESSELs, TRACHEIDS, AND RESIN DUCTS AS SEEN IN TRANSVERSE SEcTIONS Or TIMBERS, 


* Transverse section through the wood of an American Pine (Pinus ponderosa) ; 
le section is cut through a single annual ring; the wood, with the exception 
of the pith rays (p.r.) is composed almost entirely of tracheids (t). The late 
Wood of the ring is easily distinguished from the early wood by its dense 
character and much thicker walls of the tracheids; the late wood of one and 
© early wood of another ring can be clearly seen in the lower and upper edges 
of the section respectively. Two resin ducts can be seen, one towards the left- 
and bottom corner; and the other towards the right-hand top corner of the 

2. Section. The section is magnified 20 diameters. ; . 
Tansverse section of a resin duct of Pinus ponderosa with its surrounding tissue, 


Magnified 250 diameters; b.p., bordered pits; ¢.p., epithelial cells; p.r., pith 


3) mee r.d., resin duct; t, tracheids; w.p.c, wood parenchyma cells.” . 
Tansverse section through an Australian Pine (Araucaria Cunninghamti). The 
pod of the Australian conifers does not possess any resin ducts and is composed 

meet entirely of tracheids. Two medullary rays are shown in the picture; 
a cells are mostly empty. The black particles represent deposits of manganese 
g Mpound. The areas of early and late wood are not particularly well defined. 

4 enon magnified about 80 diameters. pail: 

ney of a Dicotyledonous or Broad-leaved tree (Tarrictia argyrodendron) F 

p pact or Crows-foot Elm. The wood is composed of vessels, fibres, and woo 
Daren nym ; the vessels or pores (v) are large and often septate; the wood- 
€nchyma or soft tissue (p) alternate with bands of fibres (f) ; the medullary 

(m) has its cells filled with a brown deposit. The section is magnified 

Ser, [Figs : diameters. <h abiang 

TV - 1 and 2.—Taken from illustrations by Sudworth and Me in orest. 

De Bulletins”? 101, U.S. Dept. Agriculture pig 3, from Baker and Smith’s 

of Australia’’; and Fig. 4, R. T. Baker’s ‘‘Hardwoods of Australia,’’] 
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What are termed sieve tubes (Plate 203) are, like vessels, formed 
from longitudinal rows of cells. The walls are thin, and there is a lining 
of cytoplasm, but no nucleus. The transverse partitions, instead of 
being completely absorbed, are modified to form sieve plates, and are 
perforated by a number of small pores through which the contents of 
the cells can pass. Sieve tubes are conductors of organic food substances 
from the leaves to the:places where they are required. A peculiar fact 
about them is that they are in close contact with elongated thin-walled 
cells, which, from their association with the sieve tubes, are called 
companion cells. 

Many plants, when cut or wounded, freely exude a milky fluid 
termed latex; it is contained in the so-called lactiferous tubes or vessels. 
Sometimes lactiferous tubes arise from the continued development of @ 
single cell; sometimes by the fusion of several cells, as in ordinary 
vessels. Lactiferous tubes are usually branched; their walls consist 0 
cellulose, are usually somewhat thickened, and have a thin lining of 
protoplasm with nuclei. 


Latex is present in many plants scattered through several families, 
and is particularly well developed in the Asclepiadacew (Hoya, wild 
Cotton, &¢e.), Apocynacew (Tonic Bark, Milk Wood, &c.), Cart 
cacew (Papaw, &e.), Huphorbiacew (Spurges), and Moracee (Figs, &e.)« 
Sometimes, as in the India-rubber Fig, Para Rubber, Opium Poppy, 
&c., it is of considerable economic value; it may be acrid and poisonous, 
as in the Milky Mangrove and Mistletoe Tree (Euphorbia Tirucallt). 


Tissue Systems. 


The different forms of tissue described are grouped together i — 


various ways in the plant members to form tissue systems. On broa 
lines three main systems are recognised—(1) epidermal system; (2) 
vascular system; (3) fundamental or ground tissue system. 


1. Hpidermal Tissue—This comprises the epidermis or the entire 
outer skin of the plant. The epidermis may consist of a single continuous 
layer of cells, or may be several cells in thickness. In stems and leaves 


the external walls of the cells are more or less thickened and hardened, — 


and form a thin closely applied skin known as the cuticle; it is particU- 
larly well developed in leathery leaves, and very strongly in succuleD 
plants adapted for desert conditions, as the Prickly-pears, &c., in which it 
can more or less easily be detached as a thin, tough, more or less traDS 
parent skin from the other layers. - 


The epidermis is also often provided with an additional covering in 
the shape of deposits of wax or various kinds of hairs. 


2. Vascular Tissue System—aA typical vascular system is only 
developed in the higher Cryptogams (Ferns and their allies) and the 
Phanerogams (flowering plants), and together these two groups consti; 
tute the vascular plants. The vascular bundles or strands consist ° 
strong, tough tissue running longitudinally through stem and root a? 
passing’ out into the leaves in string-like cords. 


It is continuous through all parts of the plant, giving strength and 
flexibility to the members, and serving for the conduction of nutritlV? 
substances. The intricate vascular systems of the leaves can easily 
seen in ‘‘skeleton’’ leaves which are either produced artificially 
macerating the leaf in water and carefully washing away the softe 
tissues, or simply by natural decay. . 


a 4 
4 
q 

q 


4 
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A vascular bundle (Plate 204), as in stems and leaves, may consist 
of two distinct parts—the xylem or wood and the phloem or bast—or, as 
in roots, may consist of wood or bast only. The wood consists chiefly 
of vessels and tracheids, or, as in conifers, of tracheids alone; associated 
With the tracheal tissue are some parenchymatous cells—the wood 
parenchyma or soft tissue, and some long, narrow cells with thickened 
walls—the wood fibres. The bast consists of sieve tubes with parenchyma. 
and fibres. ‘ 
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Plate 204, 


A—TRANSVERSE AND B LoNGITUDINAL (RADIAL) SECTION THROUGH A TYPICAL 
VASCULAR BUNDLE (DIAGRAMMATIC). 


4, cortex; b, endodermis; c, pericycle fibres (hard bast); d, sieve-tube tissue (soft 
bast); e, cambium; f, wood parenchyma; g, wood fibres; h, pitted vessels; 
i, annular vessels; j, pith; r, medullary ray; ¢-d, constitute the phlam or bast, 
and f-j, the wood or xylem. 


Origin and Development of the Vascular Bundles—The vascular 
bundles and the various other forms of permanent tissue described do 
Not, of course, suddenly arise in their perfected state, but are formed by 
the gradual alteration of some of the cells of the young tissue. At some 
ttle distance behind the growing point certain groups of cells become 
“longated, forming strands known as the procambial strands; these are 
teally the young or rudimentary bundles which, further back in the 
older plants, can be seen in their fully developed form. 


, 3. Fundamental or Ground Tissue System.—All tissue which does 
lot belong either to the tegumentary or to the vascular system is classed 
ity he fundamental or ground tissue, and under such a broad heading 
1S natural that a great variety of cell forms will be found. It comprises 
‘ . Succulent parts of leaves, fruits, young stems, &¢., and consists mainly 
. thin-walled, usually large-celled parenchyma, but may contain also 
eelly ma collenchyma, lactiferous, and glandular tissue, &¢. Inter- 
rect. Spaces are frequent. Sometimes it 1s marked off into distinct, 
i Slons such as the pith and medullary rays of stems, the palisade tissue _ 
deal. &¢-, as will be found detailed in the following chapter when. 
ng with the structure of the different members. 
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CHAPTER XII. 
Anatomy and Development of Plant Members. 
A Stem. 
A.—(1) Srems or DicoryLepons anp GyMNOSPERMS. 


Primary Structure —If a thin transvere section be made of the stem 
of some herbaceous plant, or of a young stem or branchlet of a tree, and 
examined under a powerful hand lens or microscope, the vascular bundles 
will be found arranged in a circle round the stem (Plate 205). 


The general ground tissue may be divided into three definite regions 
—that lying within the ring of bundles forming the pith, that lying out- 
side the bundles—i.e., between the bundles and the epidermis—forming 
the cortex, and that lying between the bundles and called the primary 
medullary rays.. The vascular bundle system, the medullary rays, and 
the pith form a central cylindrical mass of tissue known as the stele 
or vascular cylinder; it extends throughout the whole plant from root 
tips to the young parts of the stems and branchlets. 


The innermost layer of cells belonging to the cortex and forming a 
continuous sheath round the stele is termed the endodermis. The outer- 
most portion of the stele which lies in contact with the endodermis is 
termed the pericycle. The endodermis and pericycle are much more 
distinctly marked off in roots than in stems. The pericycle is important, 
as from it originates all secondary and adventitious roots. It may 
consist of only a single layer of cells, but in stems generally consists of 
several layers, and may be composed simply of parenchymatous tissue or 
parenchymatous tissue with masses of fibres known as the pericycle fibres 
or hard bast (Plate 204); these may have tough and flexible walls, to 
which fact is due the use of the bast fibre of many species in the manu- 
facture of ropes and cordage. Bast fibres are well developed in the 
three closely allied families Malvacew (Mallows), Sterculiacee, and 
Tihacew, and in the Linacew (Flax), Urticacew (Figs, &c.), 
Thymelaeacew (Tie Bushes), and other plants. 


Longitudinal Course of the Bundles—The bundles run parallel to 
the stem and are continued into the leaves. If a bundle be traced 
upwards, it is found to pass through one or more internodes, and then to 
bend outwards and pass into a leaf; at the point where this bending 
takes place another bundles arises, and it likewise continues through one 
or more internodes and passes out into a leaf, and so on through the 
whole length of the stem. The course of a bundle can, perhaps, be more 
clearly followed downwards—e.g., tracing it out through a leaf it is 
found to pass down into the stem through one or more internodes, and 
then to divide into two branches, each of which coalesces with other 
bundles entering the stem from older leaves further down. 


Secondary Growth (Plate 206).—In trees and shrubs a further 
process sets in, termed secondary growth in thickness. The steady 
increase in thickness from year to year of the stems and branches is due 
to the activity of the cambium of the bundles, and when secondary 
growth is about to begin certain cells in the medullary rays also become 
meristematic; these lie between the cambium of the bundles and cross 
from one to the other so that a complete cambium ring is formed in the 
stem. 

From the cambium ring new cells are continually being formed, both 


on the inside and outside of the ring, those formed on the outside being 


| 
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Plate 205. 
Diagram to InLustRATE LoNGIrupINAL CoURSE OF BUNDLES IN A 
DicoryLEDON. p, base of petiole. 


developed into additional bast or phloem elements, and those on the 
Inside into xylem or wood elements, the amount of wood produced being 
Considerably greater than the bast. 


A 


SOME 


Plate 206. ; 

A DrAcRAMS To ILLUSTRATE SECONDARY THICKENING OF STEMS. 
“Transverse section of a young stem before formation of the interfascicular 
Cambium. : 
“~*¥ansverse section of a young stem after formation of the interfascicular 

Cambium, 
C, “ortex; e, epidermis ; ic. interfascicular cambium; m, primary medullary ray; 
 P, pith; v.b, vascular bundle, consisting of an outer portion, the phloem 
or bast, a central narrow band of tissue, the cambium, and an inner portion, 
Crp, © xylem or wood. 
ie ttion of a four-year-old stem, : A 
“» @nnual ring; b, bark, consisting of the cortical and bast tissues; c, cambium; 
25 medullary ray; p, pith. 
9 


. 


‘exhibit a number of more or less easily discernible concentric ring* 
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The cambium forms a continuous ring of thin-walled, actively 
dividing tissue between the wood and bast, and as it consists of living, 
very thin-walled cells, it is easily ruptured when the bark is stripped 
from the tree. When the tree is in full growth the bark is more readily 
detachable than during a more or less dormant period, such as during 
cold or dry weather. This is due to the fact that during the actively 
growing season there is always a layer, several cells in width, of still 
undifferentiated cambium. These cambium cells are rich in protoplasm, 


- and when ruptured act as a sort of lubricant, by means of which the 


bark is easily stripped off in long unbroken lengths. 
The cambium produces considerably more wood than bast; more- — 


over, as the bast consists largely of thin-walled tissue, it soon becomes 


erushed into very thin sheets betwen the outer dead resistant bark and 
expending wood, which, with its large thick-walled vessels and lignified 
tissue, suffers little in this way. 


Secondary Medullary Rays.—The cambium between the bundles, as 
well as the bundle cambium, produces wood and bast elements on the 
inner and outer sides respectively, and, seeing that this is the case, the 
primary medullary rays are thus broken up; certain cells, however; 
instead of producing xylem and phloem, produce totally new, very 
narrow medullary rays consisting of parenchymatous cells extending 
radially through both the secondary wood and bast elements. As the 
stem increases in thickness new medullary rays arise between those 
already formed. ; 


The secondary rays first formed extend from the pith to the cortex, 
those formed later being of variable length, being successively shorter 
the later they are formed. The comparative width and distance apart 
of ‘the medullary rays are important points in the description and , 
identification of timbers. They are sometimes exceedingly narrow, being 
only one cell thick and scarcely visible to the naked eye, while at othe! 
times they are comparatively broad, being several cells thick, and appe®! 
as radial lines of lighter tissue plainly visible to the naked eye; they are 
exceptionaly broad in most of the Silky Oaks and She-oaks, giving 1? 
those timbers their distinctive beauty. Medullary rays also vary consider 
ably in depth, as can be seen in radial longitudinal section, and must — 
not be thought to run continuously from base to apex of the stem. They 
are very important, as by them communication is ensured between al! 
the living cells of the stem. They serve not only to supply the phloet 
and other tissues with water absorbed from the wood, but by them th? 
latter also receives various food substances manufactured in the leave? 
and conveyed down the stem by the sieve tubes. In the cells of th? 
medullary rays also are stored various food substances for use by the 
plant in the actively growing season. 


Annual Rings.—In plants with definite resting and actively growilS 
periods, such as deciduous trees, the wood in cross-section is seen 


This is due to the wood formed by the cambium at the beginning of oF 4 
growing season—usually the spring—being of a softer nature a2 q | 
provided with larger and more numerous vessels than the wood forme® | 
at the end of the season—usually the autumn—which is of a dense? 
nature. As naturally follows, the next spring-wood is formed just ou 
side the last layer of autumn-wood, so that the contrast between Be 
two is very marked, producing the so-called annual rings. In the W 

of many trees of tropical and sub-tropical countries marked annual 1B" — 
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‘are absent, except in the case of deciduous or semi-deciduous species, 
such as the Red Cedar (Cedrela), White Cedar (Melia), &e. 


In Queensland native trees, both Eucalypts and rain-forest species, 
annual rings which are fairly distinct may be formed. Experience has 
Shown, however, that they cannot be absolutely relied on to give the age 
of the tree, though they are approximately correct. Probably in all 
Seasons an annual ring is formed, but in some cases the rings are 
Indistinet and more than one seems to be formed in a-season. Climatic 
changes, particularly periods of rain alternating with long seasons of 
drought, would be responsible for this. 


- Heart-wood.—The marked distinction in colour that is sometimes 
Seen between the sap-wood and the heart-wood has already been referred 
to. The heart-wood generally consists of dead tissues and acts as a 
airly strong support for the tree; the cells of the wood parenchyma have 
ost their living contents, and the vessels no longer act for the conduction 
Of Water, and become impregnated with tannin and other substances, to 
Which the dark colour and also largely the durability of the heart-wood 
are due. In some soft woods there is no marked distinction in appear- 
ance between sap-wood and heart-wood, and the latter may contain living 
Issue, 

In many old trees the heart-wood rots away, leaving the lower part 

Of the trunk and sometimes the main branches hollow; but, as, however, 

the heart-wood consisted only of dead tissue, this does not directly cause 

the death of the tree, the newer wood and the bast elements acting as 

“Onductors of water and food materials. This ‘‘pipiness’’ in the trunk 
1S very marked in Australian hardwood trees, particularly Eucalypts. 


Pormation of the Bark—In herbaceous plants. the epidermis 
“ontinues to increase so as to accommodate itself to the increasing develop- 
nt of wood and bast elements within; but in woody plants, as a rule, 
le epidermis becomes ruptured and falls off after the first year of 
‘velopment, in older plants an epidermis only being found on the 
Young shoots and the leaves. 


New protective tissues, however, arise, due to. the formation of a 


“tcondary meristematic tissue known as the cork-cambium. This is 


ftmonly produced just below the epidermis; it may, however, arise in 


i © cortical tissues, as in the Eucalypts, or even in the pericycle, as in 
‘me Tea Trees. It divides in the same way as does the ordinary cambium, 
Ut, unlike that, does not give rise to wood and bast; instead, the cells 

, oduced by it on the outside eventually lose their protoplasmic contents 

ther ome converted into cork, while those formed on the inside retain 

cir protoplasm and often contain chlorophyll, and constitute the tissue 
cee as phelloderm. Quite commonly cork cells are alone formed. The 
the _*tlectively takes the place of the epidermis as a protecting tissue to 
eine terior parts of the stem, shielding them from mechanical injuries; 
tiy, = 2lmost impermeable. to air and water, it further acts as a preven- 
ities excessive exaporation, and, as it is a bad conductor of heat, it 
&cts the delicate inner tissues underlying it from excessive degrees 

of}, wberature, whether of heat or cold. When the cork-cambium, instead 
celle oe produced just below the epidermis, originates deeper the living 
obta; outside are prevented by the impermeable cork produced from 
Ming their necessary supplies of food and water, and in consequence 
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dry up and die, forming a rough outer layer of dead bark, part of all 
of which sooner or later is shed in various ways or becomes very much 
cracked and fissured. 


Plate 207. 
DIAGRAMS TO ILLUSTRATE CorK ForMATION. 
A.—Phellogen arising just below the epidermis; and B deeper in the cortical tissues 
C.-—Cortex (withered in the case of B). 
b, bast tissues; ¢. epidermis; p. phellem or cork; pd, phelloderm; pg, phelloge®- 


In some eases the first-formed cork-cambium persists throughout the 
life of the tree, new cork cells being formed below as the older ones fa 
off or die. In most cases, however, the first cork-cambium ceases to be 
active, and a secondary one is formed deeper in the tissues; this agai? 
in its turn ceases to give rise to new cells, and a further one is forme” 
still deeper in the tissues, and so on in this way until a number ° 
successive periderms may be formed. As the successive cambiums are 
formed deeper and deeper in the cortical tissues, they eventually come 10 
lie very close to the vascular bundles, and in some cases may even aris© 
in the bast itself. 

In this again, as where the primary cork-cambium arises in the 
deeper tissues, the outer living cells are cut off in the same way from 
supplies of food water, and in consequence die and are added to the outer 
layers of dead bark. ; 

In trees such as the Plane Trees, Bolly Gum, Crow’s Ash, Kaul 

‘Pines, &c., where the outer bark is shed in scales, the cork-tissue borderiDé 
on the scale consists of thin-walled, brittle cells, which are easily erushe 
or broken between the expanding trunk and non-growing scale, with the 
consequence that the scale is shed. 

In some cases the bark is shed in tough, thin sheets somewhat the 
thickness of ordinary paper; this is due to the fact that the thin sheet® 
of bark consist of hardened tissue lying between a few-layered strat 
‘of thin-walled cells, which are easily torn through, the bark then peeling 
off in papery layers. Sometimes, as in the Paper-barked Tea Trees, 
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numerous thin layers are held together and hindered from falling off by 
numerous strands of bast-fibres which belong to the withered cortical 
system cut off by the deeply-seated phellogen or cork-cambium, 


When the original phellogen persists throughout the life of the tree, 
or when a phellogen remains active for a number of years, it may 
produce very thick layers of cork, which reach their maximum in such 
trees as the Cork Oak (Quercus Suber), the various trees known in 
Australia as Corkwoods (e.g., species of Erythrina, Duboisia, Alstonia, 
&e.). Sometimes the cork is produced in the form of narrow wings, as 
in the Cork Vine (Mezoneurum brachycarpwn). : 


Young trees often have a smooth bark, while older trees of the same 
Species possess rough, fissured, or scaly barks. This is due to the fact 
that in the young tree the bark is alive and the cells composing it divide 
and keep pace with the increasing trunk. As the tree gets older the 
bark is unable to do this, with the result that, unless the outer dead layers 
are thrown off, it becomes more or less deeply cracked and fissured. 


Some trees periodically cast off the older layers of bark and present 
a new coat of smooth, clean, often glossy bark. Among Australian trees 
€ various smooth-barked gums or eucalypts are familiar examples— 
&@., Blue Gum, Grey Gum, Scribbly Gum, &¢. Some others have two 
distinct. bark systems, the bark on the basal parts or lower half of the 
tee remaining persistent, that on the upper part of the barrel and 
ranches being periodically shed in various ways, as in the Moreton Bay 
Ash, Gum-topped Box, Flooded Gum, Blackbutt, &. This form of bark 
System is probably a result of adaptation to local conditions, the lower 
Tough, persistent bark being a bad conductor of heat, acting as a pro- 
tectine cover to. the delicate inner tissues of the tree when the ground 
™M which they live is more or less regularly swept by bush fires. 


Lenticels—Seattered over the branchlets, and even the stems in 
Some cases, may often be seen pale-coloured spots, usually of an oval 
Shape and well differentiated from the rest of the bark: these are termed 
; «nticels, and are much more abundantly produced in some species than 
is others, their relative abundance being usually referred to in descrip- 
lons. They may be seen well developed in the Red Cedar, the White 

edar, &, Sometimes in branches with a whitish or pale-coloured bark 
Faee may be differentiated as darker spots than the surrounding bark, 
Malin be seen on young shoots of Cudgerie (Flindersia Schottiana), 
SE oO (Harpullia pendula), &. At these points the cork-cambium, 
eee of producing cells packed closely together in the usual manner 
he Uces cells arranged in loose, granular, powdery masses. These allow 
an hecessary interchanges of gases between the outer air and the inter- 
ular Spaces in the interior of the stem and branches. 

su. 1 Leating of Wounds.—Injuries made into the soft parts of plants 
ch as herbaceous stems, leaves, and fruits, usually become covered over 
Whig 2 sh-brown corky tissue developed by the outermost layer of cells 

7h remains uninjured. 
5 ete Woody stems which have been injured, cork is not immediately 
b ed, but the cambium and the very young cells of the wood and bast 
Wall ack on the wound become active and give rise to a cushion of thin- 
\ bea Cells termed a callus. In the outer layers of the cells of the callus 
contin “cambium or phellogen is developed, while the layers of cells 
and pees with the old cambium like it give rise to wood on the inside 
ast on the outside. The tissue thus formed is usually spoken of as 
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wound-tissue, and, owing to the abnormal conditions under which it is 
formed, it often differs considerably from the normal tissues. This 
wound-tissue continues to grow rapidly until the wound may be even- 
tually completely covered over. The wounded area now becomes covered 
over by new layers of growth in the ordinary way until no external 
sign of its existence is visible. 


The wood cells exposed by the wound die and turn a dark colour, and 
no close union or growing together is possible between them and the new 
wood formed by the cambium of the callus, so that a distinct line of 
demarcation between the tissues always exists. Thus it is that old marks 
made on growing trees, such as surveyor’s marks, &c., can be traced quite 
plainly in the wood, though they may have been covered over by many 
annual layers of new wood and no external sign of their presence is 
visible. 

When branches are cut off above one or more living buds, the buds, 
by sending out leafy shoots, may keep the branch alive until a callus has 


been formed and the deal cells at the end covered over by a wound- 


tissue. ; 

If, on the other hand, the cut stump carries no buds, the tissues 
shrivel up' and die, and a ring of callus is formed at the base of the 
stump, but as the new tissue formed by it has to push its way up under 
the old dead cortical tissues adhering to the stump, healing is slow and 
decay may set in before the wound becomes covered ; hence the necessity, 
in pruning and cutting off branchs, to cut them as close to the parent 
stem as possible, so that the callus tissue may meet with no obstacle in 
growing over the wounded area. Clean-cut wounds heal much more 
quickly than rough, jagged ones, and it is hence advisable, when large 
branches are cut off with a saw, to trim the exposed cambium edges with 
a sharp knife or chisel. It is also a good plan to assist nature in 
preventing the decay of the dead wood by painting the exposed surface 
over with Stockholm tar or other antiseptic dressing. 


'A.—(2) Stems or MonocoryLepons. 


General Structure —In a transverse section of a typical monocotyle- 
donous stem, such as that of a palm, the vascular bundles, instead of bemg 
arranged in a ring, are found to be irregularly scattered through the 
general ground tissue. (Plate 208.) Usually the cortex is very narrow, 
a marked pith is rarely present, and, owing to the scattered nature of the 
bundles, medullary rays are absent. There is a gradual transition, how- 
ever, from the dicotyledonous to the monocotyledonous type, and in some 
cases, as in many grasses or sedges where there is a large central hollow 
or pith, the bundles may be confined to a narrow outer ring of grout 
tissue, and in some cases may even be arranged in a single ring roun 
a central pith. 

The wood usually lies in the form of a V, the annular and spiral 
vessels lying at the apex of the V, and one or more larger pitted vessels 
lying on either arm, the whole accompanied by more or less w00 
parenchyma. The phloem tissue consists of sieve tubes and companion 
Cols ene Ales more or less between but a little above the large pitte 
vessels. 

As previously stated, the bundles are closed—i.e., they contain 2° 
meristematic tissue or cambium, and hence secondary growth in thicknes® 


does not occur, no further change taking place after the complete develop- 


ment of the primary vascular cylinder. On this account the stem ™4 
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be not only of much the same thickness throughout, but the upper. part 

may be larger than the lower, as may be seen in many large grasses, 

Such as Maize, Sugar-cane, &c. This is due to the fact that such stems 

soon reach their maximum development in thickness at the base, nud the 

Portions formed later may receive more food and attain a greater ihick- 
hess. This style of growth produces a rather unstable structure, but one 

firmly anchored in the soil by oblique roots, which often, as in the Maize, 

Screw Pine (Pandanus), &c., take the form of props or stilts. . In many 

large Palms the base of the stem is often more or less expanded; this is 

due to distention of the ground tissue. 


> 


CD, 


7 


7 
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Plate 208, : 
TRANSVERSE SECTION THROUGH STEM OF Jounson Grass (Sorghum halepense), 
Much enlarged. ; : 
‘4 bundle sheath; C., ground parenchyma; Cu., cuticle; Sc., strengthening zone 
of selerenchyma; V.B., vascular bundle. 
Lettering on left for the parts of a single vascular bundle: a, pitted vessel 
of xylem; b, sheath of sclerenchymatous fibres (bundle sheath); ¢, phlcm ; 
> Spiral and annular vessels (protoxylem); lying between the bundles is a 
Certain amount of xylem parenchyma. 


[After Breakwell in ‘‘ Agricultural Gazette of New South Wales. ’’] 


i Special Strengthening Tissue-—Though no true bark is formed by 
st Onocotyledons, just below the epidermis the ground tissue is 
“ehgthened; the individual bundles are also usually surrounded by a 
peel of hard tissue or sclerenchyma which considerably strengthens the 
au hen especially well developed, as in Palms, these hardened — 
ae €S show up on transverse section as a number of small, hard, black © 
AS, and give to their wood the distinctive strength and beauty that 
ue 4° in demand for walking-sticks, &c. To the same tissue is also 
Flag Strength of such well-known fibres as Sisal Hemp, New Zealand 
» and Manila Hemp—all obtained from monocotyledonous plants. 
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Longitudinal Course of the Bundles—In the Monocotyledons the 
bundles do not run parallel to the surface of the stem. From the base 
of the leaves a number of bundles ‘can usually be traced into the stem, 
first passing obliquely towards the centre, and then curving outwards 
again towards the surface, passing through one or more internodes aud 
eventually coalescing with older bundles in the lower part of the stem. 
As the numerous vascular bundles or leaf traces penetrate the stem to 
varying depths, transverse sections show the scattered arrangement 
characteristic of the Monocotyledons. 


B.—Roors. 

General Structure—The arrangement of the vascular tissue in roots 
is very different from that which prevails in stems. The xylem and bast 
strands of each bundle separate as they enter the root. A transverse 
section of a young root shows a number of bundles, but instead of each 
consisting of wood and bast elements, as in those of the stem, each consists 
of xylem or bast only, the xylem bundles alternating with the bast 
bundles. 

A further differentiation lies in the fact that development of the 
primary wood proceeds inwards, not outwards as in the stems. ‘This is 
due to the vascular strands becoming twisted upon themselves as they 
pass from the stems into the roots, 


Secondary Growth in Thickness—In roots secondary growth in 
thickness proceeds at the same time as similar growth in the stem. When 
secondary growth is about to begin, cambium plates appear to be brought 
about by certain cells of the general ground tissue opposite to each hast 
strand becoming meristematic, and thence, owing to more cells becoming 
active, the cambium plates extend laterally on either side till they meet 
opposite the xylem bundles and thus form a continuous cambium ring. 
This ring—as in the stem—gives rise to xylem elements on the inner and 
bast on the outer side respectively. 


Certain cells of the cambium ring—those opposite the xylem strands 
—instead of giving rise to secondary wood and bast, usually produce 
broad medullary rays of parenchymatous tissue. Smaller secondary rays 
are also formed. The wood in old roots is, as a rule, more porous that 
that formed in stems, but otherwise root-wood and stem-wood resemble 
each other very closely. 


Plate 209. 


D1AGRAM TO ILLUSTRATE SECONDARY THICKENING IN Roots. 
A.—Transverse section of a very young root. 
B.—The same when cambium has formed a continuous band. 
C.—After secondary thickening has been in progress some time. 
b, primary bast; b”, secondary bast; c, primary cortex; ca, cambium; m, primary 
as ray; p, pericycle; 7.h, root-hairs; 2, primary xylem; 2”, seconda 
xylem. 


~~ ee 
via 


7 
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Growing Point.—In the stem the tender growing point is protected 
by rudimentary leaves; roots, of course, produce no leaves, but the 


growing point as it pushes downwards through the earth is protected by 


amass of tissue known as the root-cap. 


The outermost cells of the root-cap are continuously dying away, | 
but as quickly as they do so other cells are added by actively dividing 
meristematic tissue in the lower part of the cap. A little distance behind 
the growing point are found the root-hairs; as previously explained, 
these are elongations of some of the epidermal cells, and they adhere very 
closely to the particles of the soil, absorbing water and food substances 
held in solution in it. Ags a rule, they live for a very short time, being 
quite absent from the older parts of the root, but as new hairs are 
continuously being formed behind the growing point as the root grows 

Ownwards, a large absorbing surface is always maintained. 


C.— LEAVES. fas: 

The leaf is composed of general ground tissue traversed by vascular 
bundles, and the whole is covered by an epidermis, all of which are 
Continuous with the corresponding tissues in the stem. The vascular 

undles pass into the leaves from the stem without twisting, so that we 
find the xylem lying towards the upper and the bast towards the lower 
face of the leaf respectively. On entering the leaf, the vascular bundles, 
Mstead of running along definite lines as in roots and stems, branch and 
tebranch in various ways, traversing the general ground tissue as veins; 
4s they pass into the smaller veins or veinlets, however, they lose all the 
Xylem and bast elements of a typical bundle with the exception of one or 
Wo small spiral vessels or tracheids. The bast elements also undergo 
eduction ag the end of the bundle is approached, the sieve tubes and 
COmpanion cells being replaced by single long cells which extend as far 
4s the xylem elements. 
tee The bundles are closed, there being no need, in members of such 
AS growth as leaves, for a cambium actively producing wood and 


1 Epidermis—The epidermis, with few exceptions, consists of a single 
ayer of cells which fit closely together without any intercellular spaces, 
ase that here and there special openings occur. ‘These are the 
Stomata (Plate 210), and if the epidermis be removed and examined 


Plate 210. 
Stomara on LEAvES or EucALYPTUus. 
B.—In longitudinal section. 
’ *Perture; ¢, cuticle; ¢, epidermis; g, guard cells; p, palisade parenchyma; 
* Stoma; s.c., substomatal cavity. 
[Adapted from illustrations in F, V. Mueller’s ‘‘Eucalyptographia.’’] 


Avg 
urface view, 
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under the microscope each stoma will be seen to consist of two sausage- 
shaped cells—termed guard-cells—lying lengthwise alongside one another, 
with a narrow slit or small opening—the aperture—-between them. 


a’ 

The guard-cells can alter their form so as to increase or decrease 
the size of the opening, closure of the aperture acting as a means of 
preventing excessive evaporation; thus the stomata play a most impor- 
tant part in regulating the amount of water-vapour given off by the 


_ plant, and naturally indirectly, if not directly, act in response to varying 


conditions of the atmosphere. They also act as a means of communication 
between the internal tissues and the external air, each opening into a 
substomatal cavity or air-chamber which is in communication with the 
intercellular spaces in the ground tissue. 


The stomata, though they may occur on the softer parts of stems, 
are, practically speaking, confined to the leaves and principally to the 
under surface, the upper surface of the leaf in most plants possessing 
none or very few stomata. In leaves placed vertically, however, as in 
many Australian trees—e.g., adult leaves of Hucalyptus, phyllodes of 
Wattles, &¢c.—the stomata are equally distributed on both surfaces. 


In the leaves of plants which naturally grow in dry country, the 
stomata—evidently with the object of conserving the water moisture 
within the plant—are protected in various ways. This may be effected 
either by the natural clothing of the plant, by being sunken in little 
cavities or crypts, as in some Honeysuckles (Banksia), or they may be 
protected by the rolling back of the edge of the leaf, leaving only the 
midrib exposed on the under surface, as in the Wedding Bush (Ricino- 
carpus), &e. i ; 

Ground Tissue.—The general ground tissue of the leaf is termed the 
mesophyll, and in the ordinary type of leaf is usually marked off into 
two distinct regions—(a) the palisade tissue in the upper. part, and (0) 
the spongy tissue in the lower. 


The palisade tissue is composed of one cr more layers of elongated, 
somewhat columnar cells lying closely packed together, with none oF 
few intercellular spaces between them; the spongy tissue, on the other 
hand, is composed of loosely-packed cells of very irregular form, an 
with numerous comparatively large intercellular spaces between them. 
All the cells of both the palisade and spongy parenchyma are provided 
with chloroplasts; they are, however. more abundantly produced in the 
former than in the latter, which, together with the absence of large 
intercellular spaces, accounts for the generally prevailing deeper colou" 
of leaves on the upper than on the lower surface, 


In leaves with a vertical position, such as those of BHuealyptus, the 
palisade tissue, in place of being developed only towards one surface; 
is equally developed on both sides of the leaf, with the spongy tissue 
occupying a strip in the middle. The same condition is seen in the leaves 
of some Tea Trees, phyllodes of Wattles, &e. A similar structure is see? 
in terete leaves, such as those of the needle-leaved species of Hakea, the 
round phyllodes of certain Wattles, &., but here the palisade tissue 
encircles a central mass of spongy parenchyma. 


Leaves of Conifers —The leaves of Conifers show marked differences 
in structure from those of other trees (Angiosperms). The leaf of any 
common pine (Pinus) may be taken‘as a type, and, though other genet 
show considerable diversity from this, the same general characters are , 
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more or less retained through the whole family. The epidermis consists 
of a single layer of thick-walled cells interrupted here and there by the 


Stomata; the guard-cells are sunk slightly below the level of the epidermal 


Ones and open into a cavity. Immediately below the epidermis is the 
hypodermis, consisting of a layer or layers of strong cells particularly 
Well developed at the corners of the leaf and interrupted at the stomata. 
The general ground tissue is not differentiated into palisade and spongy 
parenchyma, and the cells, which are rich in chloroplasts, as in the leaves 
of other plants are packed closely together without large air spaces. 
Situated in the mesophyll are a number of resin-passages. Situated 
approximately in the centre of the leaf are two vascular bundles 
embedded in a mass of parenchymatous tissue containing no chlorophyll; 
this is the many-layered pericycle, and the whole is surrounded by a 
More or less conspicuous endodermis, or bundle-sheath. 
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Plate 211. 


A LEAVES IN. TRANSVERSE SECTION. 
Ordinary pifacial or broad-leaved type (after Smith and Smith in Bulletin 
B No, 218, College of Agriculture, University of California, U.S.A.). 
Cy inte fascicularis, round or centric type. ie 
Heldtewca genistifolia, isobilateral type. (B. and C, after Baker and Smith in 
e, ,..° ‘Journal and Proceedings of the Royal Society of New South Wales.’’) 
i “Pidermis ; g, oil-glands; m, mesophyll or spongy tissue; p, palisade cells; 
®- stoma; v,b., vascular bundle. 
“[All figures enlarged to a considerable extent.] 
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Plate 212. 
LEAVES OF CONIFERS. 
Top Figure: Transverse section (diagrammatic) through leaf of a Pine (Pinus sp-) 
Bottom Figure: Transverse section through the decurrent portion of a whorl of 
three leaves in an Australian Cypress (Callitris). 
en, endodermis; ep, epidermis; f, pericycle fibres; h, hypodermis; m, mesophyll; 
p, pericycle; r.c., resin canal; s, stoma; v.b., vascular bundle, 


[Both figures enlarged to a considerable extent. Bottom figure 
after Baker and Smith.] | i 


As previously stated, other Conifers show considerable diversitY 
from this type. The anatomy of the Australian Conifers has bec) 
closely investigated and deseribed by Messrs. Baker and Smith, who give a 
detailed accounts of the different genera in their work—‘‘A Research oa 
the Pines of Australia’? (Sydney, 1910). i ; 
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In Callitris (Australian Cypress Pines), the commonest and most 
widely spread genus, these authors have shown that the leaves—which 
occur in whorls of three—are for the greater part of their length 
decurrent on the branchlets; the stomata are confined to the ventral 
surfaces, being found in the grooves formed by the decurrent leaves, the 
epidermis consists of one or rarely more rows of epidermal cells, and 
immediately below the epidermis is a one or two layered hypodermis. The 
cuticle changes in character on different parts, on the back or outer edge 
of the leaf it being of the ordinary type, but on the vertical surfaces— 
le,, where the stomata are situated—it becomes broken or changes into 
little papillose projections, whose function is probably to act as secondary 
guard-cells to the stomata. The mesophyll is differentiated into palisade 
and spongy parenchyma, and in the centre of the latter occurs in each 
leaf one usually large oil-cavity, The leaves themselves contain no 
vascular bundles, but in the centre of the branchlet on which they are 
decurrent are three wedge-shaped bundles surrounded by an endodermis 
and accompanied by more or less transfusion tissue. — 


__ Fall of Leaves—When leaves are about to be shed, a layer of cork 

1s formed at the base of the leaf-stalk and continuous with the periderm 

of the stem. The fall of the leaf is due to a layer of cells situated at the 

base of the leaf-stalk and immediately above the recently formed cork- 

ayer becoming disorganised owing to the stoppage by the cork-layer of 

Supplies of moisture from the stem. When the leaf falls, the cork layer 

that was formed protects the internal parts of the stem from injury, and, 
further, the cavities of the sieve tubes and vessels may become sealed 

With gum or cork. : ; 


On the sear left on the branch by the fall of the leaf may be seen 
the closed ends of the vascular bundles which originally ran from the 
Stem to the leaf. The shape of the scar and the distribution of the 

Undles vary with the different species, and the leaf scars on a twig are 
pee useful guides in helping to determine the species to which the twig 
Clongs, 
D.—DeEvELOpMENT OF SECONDARY MEMBERS. 


Young shoots first make their appearance on the growing points as 
Minute humps, due to the growth and division of actively dividing cells. 
S these grow, the young epidermis increases in area, but as its cells 
Wide in one direction only—viz., at right angles to the surface—it does 
Not increase in thickness. ; 


eiaes Young secondary roots do not arise in the superficial tissues, but. 
"ginate in the fundamental tissue of the parent root. 

' When a young root is about to be formed, certain cells become 
Neristematie and a growing point is produced. ‘The young root has to 


te its way through the tissues lying between it and the exterior of the 


arent, root; this is accomplished, not by purely mechanical means, bites 
A chemical action. Certain cells of the epidermis and sometimes one 
" tivo layers of the cortex form a sort of eap over the growing point; 
ie cap so formed is known as the digestive sac, because its cells secrete a 
foment which breaks down or digests the walls of the overlying cells so 


“At the young root is able to reach the surface. 


[v0 BE CONTINUED. | 
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Some Peculiar Feeding Habits of Stock and 


What They Indicate. 


W. BR. WINKS, B.Sc., A.A.C.I., Analyst, Agricultural Chemist’s Laboratory.* 


IN order to study peculiar feeding habits of stock, it is necessary to have 

some idea of what has been going on in our pastures since man first 
introduced sheep and cattle into areas previously supporting only native 
animals. 

The original pastures grew, died, and decayed, and on decaying 
returned to the soil the mineral matter taken from it during their period 
of growth. Along with the mineral matter, which is derived entirely 
from the soil, nitrogenous matter derived partly from the soil and partly 
from the air also found its way back to the soil to supply later pastures 
with their necessary food. The virgin grass lands thus became increas- 
ingly fertile, as practically nothing was being removed from them, and 
extra nitrogen from the air was being added to them. Long years of 


grazing have brought about many changes. Instead of the vegetation — 


decaying and being returned to the soil, it is consumed by the stock, the 


non-digestible portion being returned with the excreta, but much of the — 


mineral matter goes to form the skeleton of the animal and the other 
organic matter to build the body. 


It may be explained here that the ash of the grass consists of the 
mineral matter, while that portion which burns away is the organi¢ 
‘portion. When the animal is sold the elements derived from the soil are 
removed with it, and no corresponding replacement takes place. With 
the death of the animal the nitrogenous matter is quickly returned to 
the soil, but the mineral of the bones only becomes available over a fairly 
long period. 

Add to these factors the cutting up of the ground surface by the 
hooves of the stock and the consequent surface erosion, and it will be 
evident that our soils are gradually being depleted of their available 
mineral plant food, and this depletion must be reflected in the pastures 
themselves. 

We now find the animals which depend on these depleted pastures 
for their existence eating substances altogether foreign to their natural 
diet, and it is these peculiar feeding habits that form the subject 0 
this article. : 

The first peculiarity that we will notice is the bone-chewing habit 

This habit is quite common on many of our Australian stations 
and dairy farms, but for a long time did not cause any serious concer? 
to the stockowner, although it seems to have been early recognised that 
it indicated some deficiency in the natural pastures. It does not see? 
to have been recognised until recently in Queensland that bone-chewin8r 
or rather its causes, could have anything to do with the unthrifty 
condition of stock. 


Bones consist for the most part of calcium phosphate or, popularly 
“phosphate of lime,’’ and bone chewing would naturally lead one to 
suspect that a deficiency of either lime or phosphorus in the pastures 
is indicated. Phosphorus is an element which is not very abundant 1? 
most of our Queensland soils, and the factors indicated in the opening 
paragraphs of this paper would tend to bring about an actual deficiencY 


*Tn a broadcast talk from Radio Station 4QG, Brisbane, through the courtesy 
_ of the Australian Broadcasting Commission. 


—— 
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of this element after years of grazing and remoyal of stock, even where 
phosphorus deficiency did not originally exist. 


By chewing bones the animal attempts to obtain that supply o 
phosphatic material so necessary for the building of the skeleton, and 
if the bones have been thoroughly weathered some benefits may even 
result from the habit, but if the bones are not cleaned by the weather, 
but have scraps of decayed flesh adhering, sickness and death may 
result, | ; 

A disease known in South Africa as Lamsiekte, which results from 
the chewing of bones with adhering carease debris, was the cause of 
serious stock losses until Sir Arnold Theiler in 1920 demonstrated that 
the disease was indirectly caused by phosphorus deficiency, and the 
feeding of phosphatic licks was found, not only a preventive of the 
disease, but also resulted, to quote Sir Arnold Theiler, in “‘ Increase 
of milk yield of cows, better calves at birth, more rapid growth of young 
stock, and superior fattening of adult cattle.’’ j 


_ “Indeed, by focusing attention upon specific nutritional deficien- 
cies of South African veld, the disease (Liamsiekte) can almost be said 
to be a ‘blessing in disguise.’ ”’ ie 

The habit of bone chewing thus indicates phosphorus deficiency, 
and it can be cured by feeding phosphatic licks. 


_ That phosphate feeding is a payable proposition can best be 
indicated by quoting again from Sir Arnold Theiler in ‘‘Phosphorus 
in the Live Stock Industry,’? when he concludes: ‘‘In all areas where 
the soil and pastures are known to be deficient in phosphorus, it is 
Profitable to feed bone-meal to practically all stock for the sake of 
improving condition and facilitating rapid growth. For cattle it is 
Particularly advisable since two important diseases, lamsiekte and 
Styfsiekte, ean be prevented by liberal bone-meal feeding. When insur- 
ance against disease, increased beef production, increased milk yield, and — 
More rapid growth of young cattle are all taken into consideration, it 
a be found that any expenditure on bone-meal is repaid many times 
er. 
The next peculiar habit to claim our attention is that of flesh or 
Carrion eating. 
This habit has been mentioned as incidental to the bone chewing 
abit, when adhering carcase debris was found to be eaten along with 
the bones. In the ‘‘Journal of the Council of Scientific and Industrial 
Search, 1933,’’ we find the statement that, ‘‘Botulism, 1e., ‘Ptomaine 
Oisoning’ in sheep is now being regarded as being a source of greater 
conomic loss than all other diseases affecting sheep in Western Aus- 
tralia. It is due to the ingestion of toxie rabbit carrion.’’ Later we 
ave in the same journal the statement by Mr. D. Murnane that “‘both 
Cattle and sheep have been observed to eat raw flesh,’’ and also that ‘‘in 
Parts of South Australia cows have been seen eating unskinned rabbits 
mM traps, and sheep eating dead sheep and ‘goannas.’ ”’ 
k The habit of carrion-chewing leads to loss from what is popularly 
ane as ‘‘ptomaine poisoning,’ and, if only for this reason, an — 
Ndeavour should be made to overcome the depravity. 


alm Tt has been proved that any Jong-continued deficiency can cause 
ayaa any peculiar habit, but an investigation of the cause of carrion 
pa by Mr. Murnane led to the conclusion that ‘‘sheep kept on a diet 

In protein will eventually resort to flesh eating to correct the 
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deficiency,’’ and that ‘‘the return to a ration containing an adequate 
supply of protein soon overcame the depravity.’’ 


Flesh or carrion eating has not been reported as a serious disorder 
in Queensland, but what resembles this depravity occurs in the Maranoa 
district. This is what is known in the district as caterpillar eating, but 
is really the eating of the larvae of the sawfly. The sawfly larvae feed 
on the leaves of the silver-leaf ironbarks, and come to the earth to 
pupate. In times when the larve are plentiful the trees are stripped of 
their leaves, and the starving larve fall to the ground and perish. They 
are eaten both in the live and dead state by cattle, and cause death in 
less than twenty-four hours. 


The cause of this habit is being investigated, but there are many 
apparently contradictory aspects of the problem which render a positive 
diagnosis of the cause, at the present time, a matter of difficulty. 


There are indications, however, that this habit may be due to 
phosphorus or protein deficiency, and if so the use of phosphatic licks 
and a protein concentrate such as linseed, or cottonseed meal, should 
help to overcome the trouble. This could be tried with advantage during 
the outbreak that is threatening at the present time. — 

The dirt-eating habit is the next to come before us in this paper, 
and this habit is probably more prevalent amongst stock than is generally 
recognised. 

Dirt or soil is a very complex mineral substance, and may contain 
practically all the known elements, so that the lack of any element may 
be responsible for this habit. 

When the fact that animals did eat dirt was first recognised, it was 
generally thought that salt was the substance lacking. This was probably 
due to the fact that salt is often present in sandstones licked by stock, 
but in parts of Queensland stock have been observed to leave salt troughs 
and eat mud from creek banks, indicating that in some cases at least 
salt is not the mineral that is deficient. In this same district the ashes 
of burnt logs are eaten with evident relish. 


The dirt-eating habit may, however, be the result of phosphorus 
deficiency, or of a deficiency of iron, lime, or other mineral matter. 


The foregoing will serve to show that peculiar feeding habits of 
stock generally indicate a deficiency in their feed, which may lead to 
actual death or at least retard the growth of the animal. 


———-—e 


STAGGER WEED AND MINT WEED. 


_At the present time stagger weed is beginning to evidence itself as a weed of 
_ cultivation in southern Queensland, and every winter and spring large numbers 
of specimens are received from farmers who are under the impression it may be 
the mint weed that has been proved by feeding tests to be poisonous to stock, 
and im consequence areas of winter feed badly infested with this weed are often 
withheld from feeding off. i 
__ Though frequently called mint weed, and wild mint as well as stagger weed, 
it can be distinguished from the poisonous variety in being of a more or less 
mellow, green rather than sage-green colour, and having short, round, not narrow 
eaves. ; 

_ Stagger weed is only harmful when fed to working horses or travelling stock, 
animals having to be excited in some way before any effects are noted. 
indicated by the local name the symptoms of disorder are a marked twitching; 
shivering, and staggering. Ordinarily resting stock, such as dairy cows and calves; 
are unaffected by the weed. 
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Dairy Winter Fodder Trials, Mackay District. 


Mr. C. 8S. Clydesdale, Senior Instructor in Agriculture, reports 
(21st August, 1936) :— 


THE experiments were established with the view of demonstrating to 

the dairy farmers.throughout the Mackay district that the growing 
of these crops during the winter months can be carried out successfully, 
_ thereby supplementing pastures to tide their dairy herds over the leaner 
periods of the year. : 


At this season of the year feeding becomes necessary, due to the 
fact that the natural pastures become dry and of little value to cows 
in full profit. 


Again, values for cream usually rise, and to receive the full benefit 
of these high prices it is necessary that some class of succulent feed 
be supplemented to gain the full advantage of this increase. Further, 
if this practice is followed, the cows will be kept in good condition during 
the cold months, and it may be expected normally that an increase in 
supplies will be forthcoming immediately when fresh growth is made 
_ by the natural grasses. 


Under ordinary conditions, where no provision is made for winter 
feeding, the cows become low and weak, and some months elapse before 
they are back to normal. 


The experiments conducted were designed to ascertain the most 
Suitable crops or crop mixtures for the district, and to demonstrate 
ee the methods, as practised, were within the reach of all dairy 
armers. j ; 


The plots were arranged for on the property of Mr. E. S. Abell, 
Blue Mountain. The land selected was forest, and is a deep alluvial 
type of light-brown loam, which has been under crop for the last two — 
years. As there is no official rain-gauge in this district, the nearest 
Station, Sarina, is quoted. The approximate distance being twenty 
miles, some variation in the precipitations may be expected, due to 
the fact that Blue Mountain is approximately 1,000 feet above Sarina. 


~ RAINFALL, SarINna. 


Month. : Points. Wet Days. 
January... Mf en 986 xf 19 
February ud Be we) § 8,810. om 21 
March a,  taers nase wen 904 sd 19 
April .. a ny ic DO uigop ye 5 
Mayas. a ete ak Age IRR AMES dy 
June .. oy seh See OOS, i: 12 
July .. Fy dopinge See iv 58 ee 8 


_ The heavy falls experienced during February and March, amounting 
x 67-74 points, caused considerable damage and delay in getting the 
‘nd prepared for the experiment. 


It was originally intended to plant out the plot during the latter 
nd of March or early in April, but this work was not carried out until 
te first week in May, which, under the circumstances, was rather late 
® expect early supplies of winter feed. rt 


510 QUEENSLAND AGRICULTURAL JOURNAL. [1 Oor., 1936. 


The area comprising 2 acres with eight plots each 4+ acre was 
planted with the following varieties, viz.:—Florence wheat, skinless 
barley, belah oats, and canary seed, while in the remaining plots these 
cereals were planted with a mixture of Dun field peas. 


: The weight of the seed planted, in the order named above, was 
45 lb., 40 Ib., 40 lb., and 10 lb. per acre, while the four mixture plots 
contained the following weights per acre:—Florence wheat 30 lb., peas 
20 lb.; skinless barley 30 lb., peas 20 lb.; belah oats 30 lb., peas 20 Ib.; 
canary seed 7 lb., peas 20 lb. The total cost of the seed for the eight 
j-acre plots aggregating 2 acres was 11s. 9d., the seed for the four 
straight plots costing 5s. 2d.,.and that for the four mixture areas 
6s. 7Td., excluding freight from Brisbane. 


Plate 213, 
Crop of Florence wheat. Planted 7th May, 1936, Photographed 28th July, 1936. 
Green weight 13 tons 10 ewt. per acre. 


Cultivation—The land was prepared as soon as conditions became 
favourable for the work. Ploughed early in April with the single dis® 
plough, and harrowed; towards the end of April cross-ploughed an 
harrowed, and prior to planting was reduced to a fine tilth by means 9 
a spring tooth cultivator harrow and roller. 


In the sowing of the seed the usual practice of broadcasting was 
followed, as no seed drill was available. When used in mixtures the 
pea was sown first and a spring tooth used so as to give a good 
covering, and the cereals then sown, harrowed, and rolled. ‘This 
practice gave a good covering and compacted the soil, which resulted 12 
a good germination. 


All varieties made a quick, flush growth, and, with the exception of 
skinless barley, were particularly free from rust. 


From the period of planting, viz., 7th May until the time whe? 
weights were taken on the 10th August—fourteen weeks—the wheat 


— a 
ES 
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Plate 214. 


J Crop of Belah oats and Dun field peas. Planted 7th May. Photographed 28th 
uly, 1936, Green weight 16 tons 5 ewt. per acre. 


: Plate 215. 
Crop of Belah oats and Dun field peas. Planted’7th May. Photographed 28th 
» 1936. Green weight 16 tons 5 cwt. per acre. 


J uly 
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proved to be the most advanced. It had attained a height of 5 feet, 
was perfectly healthy, and full of body in the foliage. It had just 
reached the stage when the grain was beginning the form in the glume, 
and within a week or two would reach its zenith as a green feed. 


Remarkable growth was shown also by the plots containing oats 
alone and oats with peas, the last named giving a return of the highest 
tonnage on the acreage basis. 


A description of the plots is as follows:— 


Florence Wheat—This crop made a very flush growth and attained 
a height of 5 feet, and was free from all traces of rust; the flag was 
broad and when inspected was just coming into flower. 


<0 el 


Plate 216. 


Canary seed and Dun field peas. Planted 7th May, 1936. Photographed 28th — 
July, 1936. Green weight 11 tons 5 ewt. per acre. 


Wheat and Peas—This crop presented a wonderful appearance, » 
as the peas grew to the full height of the wheat and were out in flowely 
indicating that this mixture would be a more balanced ration than the 
wheat sown alone. ; 


. _ Belah Oats—This variety made rather quick growth, and whe? — 7 
imspected was 4 feet in height, and only an odd plant appeared in the 
- Shot-blade stage. Dark green in colour, broad flag, rather fine in the 


_ stem, and exceptionally: free from rust. _ 


y Oats and Peas—Again the peas made a flush growth, and were a 
Noticeable throughout the whole area in flower. i 


Skinless Barley—During the early stage rust appeared and the — 
growth was stunted, with the result that from a feeding point of view 
this crop was of little value. When inspected it was only 18 inches 
high and commencing to die back, i 


- Canary Seed—This was much slower in growth than the othe! 
varieties, and when inspected was about 1 foot high. The stooling W 
very good, flag broad, and the stem inclined to be large but not coarse 
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Canary Seed and Peas—The peas were much quicker in growth, 
and practically had possession of the area. Showed good feeding 
qualities. ji 

Tn calculating the weights, two portions each one square yard were 
taken from an average of the plot, and all vegetation on each area 
cut at mowing level and weighed. The average of these two weights 
Were taken as a basis of the weights to the acre. ; 


P Tons cwt. 
Florence wheat .. — -. eatin em lor, 
Florence wheat and peas eeatgicris.- ail sueeanO 
Skinless barley .. ae ae Se Ga) 
Skinless barley and peas .. oN iene Omen O 
Belah oats We Se See sees 0. 
Belah oats and peas z ts fe Ae 3 
Canary seed ay se of aso Tak aH(8) 
Canary seed and peas .. <i byw ile rua 


On 10th August a field day was arranged, and quite a number of 
farmers attended. 


—__ 0 - <9 


A GOOD LITTER OF PIGS. 


G The litter record shown here was checked officially at Mr. W. T. Tatnell’s farm, 
Ympie, and is considered very satisfactory. 


_ This was the first litter of the sow ‘‘Glenroy Viola’’; ten pigs were born and 
nine reared to eight weeks old, one pig being accidentally killed when two weeks old. 


LITTER RECORD. 
Owner.—W. T. Tatnell, Greenbank Stud, Cedar Pocket, Gympie. 
_: Dam of Litter—Tamworth, Glenroy Viola. 
Sire of Litter—Tamworth, Wattledale Clinker. 
Litter Born on—10th June, 1936. 


Tattoos ..| 1] 2 3 4 5 
boxes |B B B B B 8 


ome? 


Total. | Average. 


——____| | 
Se en ——————— ———_——— |__| 


W, 
Nght at— Lb. | Lb. | Lb, | Lb. | Lb. | Lb. | Lb. Lb. | Lb. | Lb. | Lb. 
rthie i) 13 2 3 2 2 24 | 2k 2h] 2h 253 | 255 
Iweek..]. 5 | 5 | 5 | 44 | 38| 44}. 48 4p} 4 45 | 45 
2 weeks. | 73] 7 7 he] i0) cleat 7k Tel © 67 6-7 


8 Weeks..} 11 94 | 10 94 | 8 84} 104 


LEE 
Weeks..| 133] 13 | 134] 13} | 114| 12 | 14 
Rie: 
Weeks../ 19 | 18 | 20 | 18 164 | 17°) 19% 18 | 164) 1623) 18-0 


» Bw S 
Weeks:.| 26 | 244] 25 | 25 | 23 | 23 | 28% 


Accidently Killed. — 


aero 
Weeks..| 31 | 253 | 23 | 28 | 27 | 24%] 31 


8 yw, 
eeks../ 42 | 33 | 35 | 95. | 36 | 33, | 39 
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PIGS FOR PORK AND PIGS FOR BACON. 


L. A. DOWNEY, H.D.A., Instructor in Pig Raising.* 


THE question most frequently asked by pig breeders is ‘‘What is the 

best breed of pig to use?’’ and one might as well ask ‘‘ What is the 
best make of motor truck to use?’’ for the answer depends on circum- 
stances, including the purpose for which the pig or the motor truck is 
required ; a two-ton tip truck is not suitable for light parcel delivery in 
the city, nor is a Large White pig suitable for a 60-lb. porker. 


Having decided on the purpose for which his pigs are to be grown, 10 
is possible for the breeder to select a breed or cross to suit his needs, but 
in Australia we are faced with a vast problem which must be attacked in 
a broadminded manner. Pig production in Australia has increased to 
such an extent in recent years that we have an exportable surplus over 
local requirements, and most of that surplus is being sold in Great 
Britain, and as we consider there is still room for expansion of our pig 
industry, we hope to sell more pork on the English markets, which are 
the most important importing markets in the world for pig products. 
Competition is keen on the markets of Great Britain, and so Australia is 
keen to export the highest quality pork. 


Whilst there is a demand in England for pork and bacon pig car- 
casses weighing from 50 lb. to 200 lb., the greatest demand is for pigs 
weighing 60 to 80 lb. for pork and those weighing 130 to 160 Ib. for 
bacon. In Australia, bacon factories prefer pigs for our local trade 
weighing 100 to 120 lb. dressed. Thus there are three optimum weight 
ranges for pig carcasses. Although weight is the primary consideratio? 
in the sale of pig carcasses, conformation and condition, which 1§ 
influenced largely by the amount of fat the carcass carries, are very 
important considerations. For the light pork, light bacon, or heavy 
bacon trades, the same general conformation and proportions of fat t0 
lean are required, the weights only being different. 


A prime light porker should weigh between 60 and 80 lb. and have 
half an inch of back fat over the thinnest portion at the loin and not 
much more over the shoulder, it should have good length of middle 12 
comparison to its weight, the hind legs should be well fleshed, and the 
forequarters, head, and neck should be comparatively light; briefly, the 


-  *In a broadcast talk from Radio Stations 4QG, Brisbane, and 4RK, Rock 
hampton, by courtesy of the Australian Broadcasting Commission. 
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carcass should carry a large proportion of lean meat and a large pro- 
portion of the more valuable cuts, which are the middle piece and the 
hind legs. In this condition a pig is referred to as being finished, but not 
overfattened. 


The light baconer should have the same degree of finish and similar 
conformation at 100 to 120 lb. dressed weight, its backfat measuring 
three-quarters of an inch over the lo. The heavier baconer, which is 
used in England for curing as Wiltshire sides, should also have the same 
relative conformation and proportion of fat to lean, but it should reach 
its finished condition at 130 to 160 lb. dressed weight, and have one inch 
to one and one-quarter inches of fat over the loin. 


Now it should be realised that during its growth a pig increases in 
one, muscle, and fat, but in the very early stage, about weaning time, 
the bony skeleton increases out of proportion to the muscle and fat; then 
‘a stage is reached during which the muscle increases at a greater rate 
than the bone and fat; and then, as the pig approaches maturity, it lays 
on fat very rapidly and the growth of bone and muscle is retarded, To 
Secure that desirable balance between muscle, fat, and bone, which gives 
& prime carcass, it is necessary to slaughter the pig when it has covered 
its frame with muscle and before the fat has increased too much. These 
Stages of development are called maturity, and maturity in pigs is not 
the rate of growth, but the development towards that stage when fat is 
deposited in the carcass at a very rapid rate. An animal may grow 
Tapidly and yet. be late in maturing, which means that it does not deposit 
much fat on its body until it is relatively old and of a heavy weight. 


_ Different types of pigs mature at different weights, and so the pig 
Taiser, who knows the class of carcass required by the particular trade 
or which he is catering, is able to select breeding stock of a type to give 
Porkers or baconers maturing at the most desirable weights, or con- 
Versely to have his pigs in a finished condition when they reach marketing 
Weights, The rate of maturing of pigs varies widely, but for con- 
Venience we may consider three classes or types:— 


(1) That type which is ‘‘finished’”’ at light porker weights; 
(2) That which is ‘‘finished’”’ at light baconer weights, and 
(3) That which is ‘‘finished’’ at Wiltshire baconer weights. 


t While it is possible for a pig raiser to take any one of these three 
Ybes of breeding stock and turn their progeny into prime finished pigs 
at light pork, light bacon, or heavy bacon weights, it is either 
“economical or impracticable for the average pig raiser to do so under 
tVerage conditions, and therefore we must select a particular type of 


reeding stock to suit each particular market class. 


. Rate of maturity is usually indicated by size in mature breeding 
mes, and thus we refer to small, medium, and large types, and we speak 
Particular breeds as being of one of these types, but it is important 
He Tealise that there is a big variation of type within breeds as there is 
ree veen breeds, and in selecting stock the breeder must be able to 
if Cognise type irrespective of breed. By selection it is a comparatively 
pele matter to change the type of a breed; examples of this can be 
®N in the Berkshire breed, which may vary from a porker type in the 
Berke Australian Berkshire to a large bacon type in the Canadian 
ne Shire. The Tamworth breed until a few years ago was considered- 
8e bacon type, but the present Tamworth is of the medium type 
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_ suitable for the production of light baconers. These changes in type 
within -a breed are due to the selection of types which occur from 
environmental influences and natural variation. 


Feeding and environment will alter somewhat the rate of maturity 
in pigs, full feeding and limited exercise causing pigs to fatten at lighter 
weights, but inherited type has the greatest influence on the maturity, 
and therefore it is essential that pig raisers should use the correct type of 
breeding stock, for a typical porker is an overfat and chubby pig when 
he reaches bacon weights and a typical bacon pig is bony and unfinished 
when he is at pork weight, and the same differences apply between light 
and heavy baconers. : ; 


Considering the variations in type within breeds, it is difficult to 
classify breeds, but as a general guide to farmers, I would suggest 
that Berkshires and Middle Whites are mostly small porker type, Tam- 
worths are mostly light baconer type, and Large Whites are typical: 
English bacon type. Crosses between these breeds may be used; for 
example, the Large White crossed with the Berkshire or Middle White 
gives a medium type pig to suit the light bacon trade. 


Mention should be made of the Tamworth-Berkshire cross which 
has been famous for producing a light bacon pig, but with the change 
in the Tamworth in recent years making it a smaller and quicker 
maturing pig, this cross is now finished at about 90 lb. dressed weight, 
and we find the Tamworth being used pure for light-weight baconers. 


Pig raisers must visualise the classes of pigs required by various 
trades, they must then be capable of recognising type, irrespective of 
breed characteristics such as colour, and remember that there are pigs 
for pork and pigs for bacon, and unfortunately there is no such thing 
as an ideal dual purpose pig. 


A BUSH CHAIR. 


Plate 217, ; 
Four lengths of PE bolt and a cornsack are all that is needed to make tls 


comfortable bush chair. Bolt three pieces of wood together at the top to form 4 
_tripod. Fasten the fourth piece across two of the pieces at a suitable height from 
the floor and tack or sew one end of the sacking to this piece and the other to top 9 
the chair. 


1 Ocr., 1936.] QUEENSLAND AGRICULTURAL JOURNAL, 517 


UNSETTLED weather prevailed during the first week of September, 
resulting in some substantial falls on the far north coast, although — 
elsewhere falls were of a light and scattered nature. On 8th September, 
Welcome storm rains occurred in the South-East and Downs, many 
“entres in the latter area receiving over an inch. At the time of writing 
18th September), indications point to further storms which will be of 
Steat benefit to growing crops. 


Wheat. 


_-\fter an almost total absence of rain during August, available 
Moisture resources were rapidily nearing exhaustion, so that the rains 
teferred to above may be said to have saved the crop at a critical stage 

its growth. Where the land was summer fallowed, and due attention 
Paid to the subsequent cultivation, satisfactory growth has been in 
‘Vidence, and growers are assured of satisfactory yields. Hurriedly 
Prepared land has to depend entirely on seasonal rains, and as August 

September are usually comparatively dry months fallowing is 
SSential if high average returns are to be secured. 


7 The estimated acreage sown, 335,000, is approximately 35,000 acres 
i, ae of the previous season, and given favourable conditions during 


Present month and October, an over average crop can be confidently fies 


‘nticipated. 
Lucerne for Grazing. 


This plant is usually associated with rich alluvial flats, and districts 
essing a high rainfall, where its response to’such good conditions 
&rs it the most profitable crop to grow. During recent years it has © 
found that lucerne will thrive under a much wider range of soil 
the climatic conditions in both New South Wales and Queensland, where 
Possibilities of utilising it as a grazing crop are now being explored. 


My Mr, C. H. Defries, Instructor in Agriculture, Roma, reports that 
flat oodside, of Guluguba, now has 300 acres under lucerne on the box 

eee untry adjacent to Jundah Creek, and that he has been fattening 
Seven, at a time when the district generally has been suffering from a 
its .. “*Y spell. The oldest stand on this property is five years, and 
~* 8towth is still vigorous. It is not surprising that in view of this 


Dogg 


been 
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success Mr. Woodside intends to sow a further 100 acres of lucerne. 
The heavier clays and light pine lands of the Maranoa are naturally 
unsuitable for lucerne, but good stands have been established in brigalow 
and belah scrubs. Where soil conditions permit, lucerne will be found 
an excellent crop for old wheat lands. The chief difficulty lies in secur- 
ing a good germination, which renders it necessary to make autumn 
sowings on thoroughly cultivated land. Heavy seeding is not required, 
as 3 to 4 lb. of sound seed per acre will be found sufficient for grazing 
purposes in the drier agricultural areas. ' 


Tobacco. 


In all districts tobacco growers are preparing their land for the 
coming season’s operations, and indications are that, providing the 
season is a normal one, increased acreages will be placed under crop. 
In view of the fact that better quality leaf and yields are being obtained 
on virgin land, large areas are being cleared and ploughed. 


Following the successful protection of tobacco seedlings from blue 
mould by use of volatile gases, such as benzol, toluol, &., vapour treat- 
_ ment demonstrations are to be conducted in the principal growing 
centres during the next few months. It should be realised that gas 

treatment varies greatly from fungicidal spray treatment in that the 
former is much more likely to be influenced by the environment in 
which the work is carried out. The concentration of vapour, and hence 
its efficiency when a certain amount of liquid is exposed igs influenced 
by the prevailing temperature as well as the size of the covering over 
the bed, and the gas-tightness of the material of which it is constructed. 
Hence one may expect varying degrees of success at first when this 
method is adopted on farms, depending on seasonal conditions, and 
care given to the construction of beds, and regularity of treatment. 


Cotton. 


The harvesting of the cotton crop has continued at a surprisingly 
good rate during the past month, bringing the total for the season to 
the 24th September, to 13,383 bales, 9,406 of which were ginned at — 
Glenmore and 3;977 at Whinstanes. The grades obtained in the lat® 
crop have been particularly good, the continuance of the dry windy 
conditions: having allowed the top bolls to be harvested in a very 
satisfactory condition for cleaning up efficiently in the ginnery opera 
tions, while the lack of rain has resulted in most of the cotton being 
of good colour. 


Seed distribution for the coming crop has continued at a good rate; 
the total issued to the 18th September being sufficient to plant at least 
40,000 acres. The greater proportion of this seed has been of the 
varieties producing the short to medium staple harder bodied cotto!® 
now in demand by the Australian spinners. Reports from most, dis- 
tricts indicate that preparation of seed beds is well advanced, conside! 
ing the dry conditions that have ruled. Good rains at an early date 
are desirable, however, not only to enable planting to be started in the 
Central district, but also to ensure of completion of seed bed preparatio? 
in all districts to enable the whole of the crop to get off to a timelY 
start. 
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Sugar. 


Rainfall in all cane areas was decidedly subnormal throughout 
September. In the far northern areas this was something of an 
advantage, for it brought about a substantial improvement in the sugar 
content of the mature crop, while not seriously handicapping the young 
cane, ; 


_ Inthe Mackay district rain is urgently required to assist the grow- 
Ing crop, while the Southern districts are passing through a serious 

rought, which threatens the spring plant cane and young ratoons; 
unless early rains are received in these parts, the 1937 harvest prospects 
will be seriously jeopardised. 


BEAN ANTHRACNOSE. 


Some recent consignments of beans to the Brisbane markets have ‘been badly 
affected with anthracnose. This disease produces dark-brown, sunken spots on the 
Pods which, under moist conditions, develop a flesh-coloured area in the centre. 

his latter consists of a mass of fungus spores by means of which the disease is 
Spread. ‘These spots may be found in the field, or they may develop on an 
apparently healthy bean after it has been bagged. 


In the field, in addition to the pod, other parts of the plant are affected. 
The veins on the lower surface of the leaves may be killed and blackened. On 
the stem the disease may appear as sunken spots very similar to those found 
°n the pods. In wet weather spores are formed on these lesions, and it is by this, 
Means that the disease is spread through a young crop. ; 


I The fungus causing the disease may penetrate the pods and affect the seed. 
u may or may not produce obvious lesions on the seed, and thus diseased seed 

May be planted without a knowledge of its condition. When such affected sced is 

Planted, the fungus forms the characteristic lesions on the young seedling leaves’ 
nd on the base of the stems, and from these the disease spreads very quickly 
Tough the crop in wet weather. 


Be As can be seen from the above description, the disease is carried from 

‘tiie to season on the seed, and- affected seed may introduce the disease to a 
Cality previously free from anthracnose, Thus, a first method of control is 
w obtain, if possible, seed from a source free from the disease. Failing this, a 

deere may select healthy pods from the best areas in his own crop, and the seed 

ali be retained from these. In making this selection care should be taken to 
minate also any plants affected with the bacterial disease, halo blight. 


hay If the crop is diseased, it is well to remove and .burn all refuse after the 
: Vesting is completed, as the fungus can live over on the dead and decaying 
fait leaves in the soil. It is not advisable to plant in low, damp situations, 
ig to sow too thickly. If a crop in which there are only a few diseased plants 
em orked while wet with dew or rain, the disease is spread very quickly by 
ers of the spores carried on the clothes and implements. 


€e9 Spraying a bean crop to combat the disease is not considered to be an 
emis undertaking, but a small plot kept for the sole purpose of obtaining 
ase-free seed could be sprayed to some advantage with 4-4-40 Bordeaux mixture. 


shound benever possible beans should be picked while the plants are dry. They 
or always be spread out in a clean place to dry thoroughly before packing 
reject Any beans showing anthracnose development at the time should be 
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FRUITGROWING IN QUEENSLAND. 
H. BARNES, Director of Fruit Culture.* 


LMOST every section of the fruitgrowing industry in Queensland 
offers opportunities for steady expansion, provided it is developed 
along modern lines. 
The Banana, 


_ Banana-growers are recognising that the old haphazard methods of 
husbandry have passed with the exhaustion of virgin rain forest lands, 
and are settling down to a system of more intensive cultivation and 
fertilizing, Yor 

Although banana-growing has always been the most important section 
of the fruit industry in Queensland, its position of prominence will be 
challenged seriously soon, if present anticipations in respect of pineapple- 
growing are realised. Pineapples possess advantages over bananas, not 
the least of which is that they can be canned and kept indefinitely, while 
bananas must be consumed as fresh fruit. 


The Pineapple. 


Recent investigations into pineapple matters in Queensland, carried — 
out chiefly by Mr. Lewcock, of the Pathological Branch of the Depart- 
ment, have proved our cultural methods to be in need of a severe over 
haul. In Hawaii, the average production per acre is about 500 cases; 
- in Queensland, average production is about 200 cases per acre. The ques- 
tion which arises, naturally, is: Why is Hawaii able to produce such 4 
higher average return—300 cases per acre more—than Queensland 18 
doing? Our soils are quite as suitable for growing pineapples, an 
growers use large quantities of fertilizers, as is done in Hawaii. In the 
past, it has been the practice locally to plant pineapples in rows 9 feet 
apart, using from 5,000 to 8,000 plants to the acre; in Hawaii the rows ~ 
are planted 6 feet and less apart, and from 12,000 to 16,000 plants are 
apes hr ee Teh hae ee rr te tne 


*In a broadcast talk from Radio Station 4QG (Brisbane) and 4RK (Rock- 
hampton), by courtesy of the Australian Broadcasting Commission. F 
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Set to the acre. Mr. Lewcock’s experiments have shown that, by reduc- 
Ing the distance between the rows in Queensland and thus planting a 
Steater number of plants per acre, not only is a greater yield of fruit 
obtained, but, in conjunction with the use of proper fertilizers, a much 
More vigorous plant growth is established for subsequent crops. The 
Modern method of fertilizing pineapples is not to apply the fertilizer 
directly to the soil, but to scatter it in the basal leaves of the plants, 
Whence it is washed down to the tiny roots present at the base of each 
af, and thus absorbed directly by the plant. Naturally, only water- 
Soluble fertilizers are of value in this system. 


__ It has also been determined that, contrary to previous belief, an acid 
Soil is most beneficial to successful pineapple-growing, while iron in the 
Soil is essential for healthy growth. The application of sulphur to the 
4nd prior to planting supplies both these requirements, in so far that it 
OWers the p.H. value to a point favourable to pineapple growth and wilt 
resistance, and makes insoluble iron in the soil available to the plants. 
rowers who have adopted Mr. Lewcock’s recommendations along these 
Mes have demonstrated that it is quite possible locally to at least equal 
erage Hawaiian production. 


So far as markets are concerned, Australia is absorbing almost the 
Whole of Queensland’s present production, and the demand for the fresh 
and canned fruit and the various by-products is increasing rapidly each 
year. The British market also is open to us for the canned product. 

l€ present rate of exchange is favourable, and the Sugar Industry 
°ncession Committee has made certain financial contributions which 
ve helped considerably the export of any small surplus in past years. 
€re is no immediate indication that the rate of exchange will operate 
. versely in the near future, and, even if it did, with greater efficiency 
= Production, the added advantage of at least 100 per cent. better 
turns per acre would go a long way towards making the industry still 
2 Profitable one. That there is a definite market in Great Britain is 
Proved by the results of the efforts made last year by the Committee of 
tection of Fruit Marketing. Negotiations were entered into with a 
'ge firm of distributors in England to handle Queensland canned pine- 
Ple, and within several days orders were placed for three or four times 
Teater quantity than was available, and at a price favourable, under 
Present conditions, to the industry. ; 


Tropical Fruit Salad. 


whi A popular by-product of the Queensland tropical fruit industry, 

Ich, during the past two or three years, has met with a big demand, 13 
biencal fruit salad. The salad, which is put up in cans, comprises a 
frit of several well-known fruits, including pineapples, papaws, passion 
mark, and bananas. The salad is delicious, and is certain of a far greater 
‘ikog et as it becomes more generally known. The marketing of this 
tie has naturally created a greater outlet for papaws and passion 


The Papaw. 
wid The quality of the fresh papaw is becoming recognised more 
facinn, in the Southern States, and the fact that improved transport 
ieepuaee now enable it to be carried in perfect condition to Melbourne 


er an increased demand at good prices. 
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Passion Fruit. 

Passion fruit products are becoming popular in Britain, and are 
being used in many ways. Cocktail mixers and confectionery manufac- 
turers are using considerably greater quantities of the juice each year, 
and it is important that Queensland growers should help meet the new 
demand. 

Citrus Fruits. 


Production of citrus fruits in this State does not equal local con- 
sumption, and considerable quantities are, of necessity, imported each 
year. Districts where irrigation is available are most suitable for the 
expansion of production of this fruit, which is very subject to the 
retarding effects of dry weather. 


The Strawberry. 
__ Strawberry-growing is a sound occupation for orchardists with only 
comparatively small farms. An excellent outlet exists for this berry, 
both in its fresh state and for factory purposes. Fresh berries are now 
being forwarded successfully to Victorian markets, where good returns. 
are received. 

Some newer branches of fruit production in Queensland which call 
for more attention by orchardists are macadamia nuts, avocados, 
mangoes, and dates. 

' The Australian Nut. 


That the macadamia is the finest nut grown in the world has 
become a much-used phrase during the past few years among those closely 
associated with the development of this branch of horticulture. It is 
true, nevertheless. There are markets for macadamias in several parts 
of the world. The old argument that the hard thick shell would always 
have a detrimental effect on its popularity has been put on one side by 
the discovery of natural thin-shell types growing in coastal scrub lands- 
Several types of crackers have also been invented; the latest of which 18 
claimed to crack a hundred nuts per second without damaging the kernels. 
With the existing demand, the two or three hundred acres which it 18 
estimated are now being grown cannot hope to supply the market whe? — 
they come into bearing, and there is room for many more trees. 


The Avocado. 

The avocado is a fruit still unfamiliar to most people, who, when they 
first taste it, are not keen on its flavour. Those, however, who know the 
avocado well will assure them that at the second and third tasting they 
will commence to like it, and then begin to demand it. The avocado 8 
really something different in the fruit world. It has been described 4° 
‘The Fruit Sensation of Modern Horticulture,’’ and one of the great 
sources of food supply which the tropics have to offer. Up to the preset 
only a few orchards have been planted in Queensland, and most of thesé 
are not yet in bearing. The limited supply of fruit now marketed 1% 
_ yielding exceptionally high prices to the growers. As productio? 

increases, the prices will come down, of course, when the public gener uy 
will have a better opportunity of becoming interested in the fruit, whi 
in turn will naturally result in a bigger outlet. 


' The Mango. : 

The mango is a fruit which will grow in almost any part of Queent 

land. It grows freely from seed, but as the progeny very rarely, if ev Gia 
yield fruit of quality equal to the parent, the result is that many po 
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varieties are now grown. Some enterprising orchardists of recent years 
have concentrated on the production of only the better types, and are 
able to export them successfully to the big cities of the South at good 
prices. There is room for a greater production of these choice varieties, 
which will soon oust the poorer sorts which at present dominate the 
market. 

Dates. 


It is interesting to note that 9,000,000 lb. of dates are imported into 
Australia each year. It has been demonstrated that in Western Queens- 
land dates grow and ripen their fruit to perfection. The main require- 
ment is plenty of water, and wherever bore water—which at present is 
flowing away in millions of gallons—is available, dates may be grown to 
excellent advantage. 


SOME TROPICAL FRUITS. 


No. 12—THE COCHIN-GORAKA. 
8. E. STEPHENS, Northern Instructor in Fruit Culture. 


HIS fruit was introduced to North Queensland many years ago, and 
found conditions sufficiently congenial for its establishment without 

ay great difficulty. It is a handsome tree of symmetrical appearance, 
and possesses value as a decorative foliage plant. As a fruit tree, 


Plate 218. 
fruiting Habit of the Cochin-goraka. 
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however, it is not a great success, although it crops heavily under 
suitable conditions. It is known. botanically as Garcinia xanthochymus, 
and is a native of Southern India and Malaya. 


: Plate 219. 
The Cochin-goraka, Garcinia zanthochymus, approximately twenty years of ag 


In North Queensland the tree thrives on various types of soil, put 
appears to give best results on low-lying alluvial soil which maintalny 
a good moisture content but yet is well drained. On the deep re 
voleanic soils it also does well, but does not make quite as vigor? d 
growth nor yet crop quite so heavily. This may probably be accounte 
for by the tendency of our volcanic soils to dry out owing to the iY 
water table usually associated with them. 
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The tree is easily raised from the large fleshy seeds, which germinate 
most readily if sown in a bed of leaf mould kept well moistened and 
shaded. Root development is often somewhat sparse in the young 
plants, and growth for the first twelve months is rather slow. 


Plate 220. 
The Mangosteen, Garcinia mangostana, approximately twenty years old. 


The growth of the head is naturally symmetrical, and very little 
Pruning ig necessary to form a shapely tree. The leaves are large—up 
° about fifteen inches long by four inches wide—glossy, dark green, 
and leathery, and of pendulous habit. They are produced decussately 
Our-angled branches. The branches radiate from the central main 
ean almost parallel to the ground. Fruit is borne in clusters, laterally 
the larger and smaller branches. It is smooth-skinned, and when 
Bere up to three inches in diameter. The shape is unusual, the body 
sli nue fruit being almost spherical, and the apex prolonged into a 
ae tly depressed point, whilst the stem is set below the central point 
the other end. The axis of the fruit is thus offset towards the lower 


Ste 
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side. The ripe fruit is of a bright orange yellow colour, and presents 
an attractive contrast to the deep green foliage. In North Queensland 
the fruiting season is from July to Christmas. 


On running a knife transversely round the fruit, the apex end may 
be lifted off, and the peculiar construction may then be noted. Beneath 
a tissue-like outer skin is a fleshy and juicy rind of the same yellow 
colour. Within this a number of segments or ‘‘quarters’’ are disposed 
in similar fashion to the segments of a mandarin. These are also yellow 
in colour—sometimes just a shade lighter than the skin. These con- 
stitute the edible portion of the fruit, and when thoroughly ripened 
are of a refreshingly acid flavour. Before the fruit attains the bright 
yellow colour, however, the fiesh is obnoxiously acid, whilst the fleshy 
rind at this stage is very astringent. Some segments of the fruit will 
be noticed to be larger than the remainder, and will be found to contain 
one large fleshy seed each. 


According to H. F. Macmillan, the Cochin-goraka is used for the 
manufacture of a yellow dye. Both the bark of the tree and the skin’ 
of the fruit exude a bright yellow, sticky substance when injured, and 
in Assam particularly this is used in dyeing cloth. 


In Queensland this tree has been and still is confused by many 
people with the mangosteen, by which name it is frequently called here, 
any many people have planted it under the mistaken impression or 
false information that it was the mangosteen. However, although it can 
claim. relationship with the mangosteen, it is no more entitled to that 
name than a pear would be to the name of apple, for although the 
apple and pear belong to the one family they are distinct species. And 
so it is with the mangosteen and Cochin-goraka. While there may be 
some difficulty in distinguishing the two in young seedlings, 
the differences become more marked in the course of a year or 
two. The foliage of the Cochin-goraka is of a pendulous habit, giving 
the tree a drooping appearance, whereas the mangosteen has upright 
growing foliage, giving that tree an erect appearance. A reference to 
the two accompanying plates will best illustrate this difference in 
appearance. The fruit, too, are vastly different, both in colour and 
shape, as may be seen by the illustration: 


oS —_—_—__ 


CLUSTER OR PART-HAND PACKING OF BANANAS. 
JAS. S. GREGORY, Instructor in Fruit Packing. 


FoR some years past packing in singles has been the general method 
adopted for sending cased bananas to Southern markets. This 
method of packing was encouraged by wholesalers and retailers because 
it was thought that more fruit would be contained in the case. The 
ripeners also found it more convenient when ripening, as it enable 
them to remove individual fruits which might ripen before the 
remainder in the case. With full-hand packs this would have bee? 
difficult to do. Whilst bearing this in mind one cannot help believing 
that the extra quantity in the case was really the main factor in the 
‘preference for packing in singles. This should now no longer be # 
serious consideration, as experiments with the same fruit have show? 
that a’well-packed case of clusters contains the same amount of fruit a8 
when packed in singles. As an example, a test case packed in full hands 
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contained two dozen less bananas than when packed in clusters, The 
clusters were then broken and packed in singles, and it was found 
there was a difference in content of only two bananas in favour of 


» packing in singles. 


ee 


Plate 221. 
A Hand of even Fruit which is very suitable for breaking into Clusters. 


See Plate 222 for Cluster Packing. 


5 


__ With the disposal of the argument with regard to shortage of fruit, 
the reasons in favour of the cluster pack by far outweigh those in. 
‘vour of packing in singles. It must also be kept in mind when 
analysing the arguments for and against the various methods of 
Packing that any extra work has to be done by the grower, and not 


| , Plate 222, : Bs S50 
Whe The same Hand of Fruit ag in Plate 221, showing how Fruit will fit togethe 
” Pressure is applied. , FP stots 


4 
" ' fat it 205 ist 
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by any others who handle the fruit after it leaves the plantation. The ~ 
_ following arguments support the adoption of cluster packing :— 

1. When packing in singles extra labour and time are required 
than when packing in clusters. 


eercemrenere = 


Plate 223. 
aa uneven Hand which would require breaking into smaller Clusters of three 
or four. 


_ 2. The risk of damage through bending the shanks of the bananas 
when breaking into singles is minimised. It is not necessary to break 
the shanks of any bananas, the small piece of the collar left on the 
hand after cutting from the stalk being the only thing that is brokeD. — 


. Plate 224, 1d oe 
The same Hand as Plate 223. Compare this Hand with Plate 222 to no 


the difference in the way the Fruit fits when pressure is applied. 
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3. When packing in singles a high percentage of bananas that 
have been mutilated often happen to get placed in packed cases. This 
Tisk is almost completely obviated in cluster packing. 


_ 4. The early development of black-end, stem-end rot, and squirter 
because of stalk damage is prevented in the case of the cluster pack, 
thus enabling a much nicer-looking fruit to be retailed. Fruit badly 
affected with stalk collapse through black-end &¢., does not sell as 
ied as fruit with solid stalks, top prices being much harder to - 

ain, 
5. Single bananas do not ripen up with so fresh an appedrance as 
ananas in clusters or hands, often having a wilted appearance. When 
Tetailers have to purchase fruit showing specimens with stem-end 
Collapse or wilted in appearance, they naturally pay a lower price. This 
as a tendency to lower the trend of market prices. 


6. As the clusters when packed are ‘‘pegged’’ or tightened by using 
twos or singles, no more difficulty should be experienced in packing all 
Normal bunches of fruit in clusters than in singles, as awkward hands 
can be used for pegging. 


Packing the Cluster or Part-hand Pack. 


As the name shows, clusters comprise parts of the hand of 
bananas. These ‘‘clusters’’ contain three, four, five, or six bananas, 
epending upon the type of fruit available. A hand that contains an 
even type of fruit (Plate 221) can easily be broken into clusters con- 
taining up to six bananas which will fit together firmly (Plate 222). 
Plate 223 illustrates an uneven type of hand which would need to be 
token into smaller clusters of three or four before they would fit snugly 
together without damage when. pressure is applied. An examination of 
late 224 will point out the difficulties with hands of this description. 
ean be seen from these illustrations that it would not be altogether 
Practicable to lay down a fixed number for each cluster. A packer 
USt use discretion to obtain the best results, practice soon making ~ 
Perfect. Spaces between the clusters can be filled by using singles 
and twos to obtain a tight pack. Singles can also be used as key bananas 
or the centres. Packers should make it their aim to keep the clusters 
4S large as possible, as this shortens the time taken for packing and also 
creases the chances of black-end and squirter development. - 


Types of Cluster Packing. 


f _As with single packs, there are different methods of placing the 
rut. The clusters can be placed vertically with the concave side 
mee (Plate 225) or placed on their sides (Plate 226). The vertical 
yes is recommended in preference to the side pack. The fruit fits - 
ena cher better with less chance of damage whilst in transit, although it 
ae be observed that the heels of the fruit do not get _case-marked as 
Nk Yas when the concave pack is used. A better weight of fruit is 
seercd in the case with the concave cluster pack. To do the side pack 
luster ey greater care has to be exercised in the selection of suitable 


‘ Method of Starting Vertical Cluster Pack. 
la 


_ the » yer of clusters of twos or fours is placed on their sides upon 
Start ottom of the case in the same manner as the bottom row in the 
‘ay Of single packing (Plates 227 and 228). Both the straight, and 

types of bottom layer can be used to suit different types of fruit. 
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The next layers of clusters are then placed upon this fruit, concave side 
down. The case is finished by repeating the second layer until full. 


Plate 225, 
- Complete Part-hand Pack placed vertically; opened at side. 


Where the straight type of pack is used in the first layer for 
starting the case, it is recommended to start one of the sides of the 
layer with a two and the other with a cluster of four. This will agsist 
in overcoming the difficulty encountered through the top and bottom 
lines of fruit in each hand being of different lengths. By starting with 
a two the shorter bananas on the clusters placed on one side of the 
- box are brought opposite the long bananas on the clusters on the 
other side.. With the ‘‘S” type of first layer this automatically takes 
- place when the clusters are turned. 


Plate 226. ‘ 

Clusters placed on their side. This pack looks nice, but does not contain yet 

| weight of fruit. .Clusters mainly all four bananas, and rowed in well. No cae 
_ making on heels of fruit. e 


f ’ 


[Photo. by courtesy New South Wales Department of Agriculture and Stock 
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A tighter pack is obtained if the clusters of a layer are placed on 
the spaces between the clusters of the layer beneath (Plate 225). Care 
must be taken to finish one layer before starting the next. Any 
Spaces caused through the unevenness of the clusters should be filled 
by using singles or twos. Uneven clusters should be broken up into 
Singles and twos for this purpose. Six-inch to 9-inch fruit can be 
packed in this manner. 


Plate 227. 
Method of placing First Layer of ‘‘Sixes,’”’ ‘¢Seyens,’’? and small ‘‘ Hights.’? 


Plate 228. 
Method of placing First Layer of Curved “Hights.” 


Side or Flat Packing. 
fruit. ? Start this pack a full cluster of four is used, the bottom layer 
layey bee placed on its side. The case 1s finished by repeating this 
of thj y layer until the ease is finished (Plate 226). The shortcomings 
can 7 Pack have already been pointed out. Six-inch to 9-inch fruit 
© packed in this manner. 
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Plate 231. » 
Packing Long Fruit. Case with Top Removed. 


Cluster Packs for Straight and Oversized Fruit. 


dita Large long and straight long fruit (Plates 229 and 230) present. 
ee culties in packing which the two packs mentioned do not easily 
feeaome. Experiment proved that the easiest method was to pack the 
ae g sees lengthwise in the case and fill in the middle (Plates 231 
; 32). Use, as far as possible, the better-shaped curved fruit for 
ia NEGO keeping the straight for the two ends. Fruit of this type 
atl mutes only a small percentage of the banana output during January 
ebruary, and no grower should experience much trouble in over- 


tom) ? 
ming the difficulties encountered. 


Plate 232. 
Packing Long Fruit. Case with Side Removed. 
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FRUIT MARKETING NOTES. 
' JAS. H, GREGORY, Instructor in Fruit Packing. 


HE prolonged spell of dry weather is causing much worry to growers 
Much small citrus frit has still to be disposed of, especially as the 
Valencia Lates this season have generally been on the small side. As 
the trees are at present carrying fruit as well as being in bloom, the 
indications are that the prolonged dry spell will mean either a normal 
setting with small fruit or a light setting. 


The problem of small oranges has still to be overcome and greater 
efforts should be made te increase their use for juice, &. The larger 
sizes ‘are easy to sell to the retail trade, the grower’s chief difficulty 
being to dispose of the small fruit. Unfortunately this does not apply 
only with citrus fruits, as all fruits suffer the disadvantage of lack of 
means for the disposal of small fruit. 


The markets generally have retained values, with the exception of 
bananas, which on the interstate markets have declined considerably 
in price. . 

Prices on the various markets during the last week of September 
were as follows :— : 

Papaws. 


In Brisbane local fruit brought 2s. to 3s per bushel case, Gunalda 
fruit 3s. to 4s 6d. per bushel case, and Yarwun ds. 6d. to 7s. per tropical 
case. Melbourne prices were from 7s. to 10s. per tropical’ case, and 
Sydney from 6s. to 11s. 3 


Poorly coloured lines were hard to sell. From now on when sending 
to Southern markets growers should select fruit with a little less colour 
than was their practice during the winter months. 


Granadillas. 


The season for this fruit appears to have finished. The writer 
experimented with fruit sent from Cairns, and succeeded in keeping it 
for three weeks when it ripened in perfect condition. A description 
of the methods adopted will be published at a later date. 


Custard Apples and Avocados. 


: These two fruits are now practically off the market. Fair quality 
Custards sold well at from 4s. 6d. to 5s. per case. 


Mangoes, 


_. The first consignments from Townsville have appeared on the 
Brisbane market and sold at 10s. per bushel case. Suppliers sending to 
Brisbane would do well to wrap their fruit. The impression was gaine 
from some consignments that the fruit had been hammered from the 
trees with a stick, and growers should note that such careless methods 
of handling will do much to spoil a good market for far-NortherD 
mangoes. 3 
Pineapples. 

The factories have been operating freely during the month, and 

have thus assisted to maintain values on a sound level. 
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Brisbane prices for smoothleafs ranged from 38s. to 6s. 6d. per case, 
and 2s. to 6s. 6d. per dozen loose. Ripleys returned 6s. to 9s. a case, 
and 2s. to 5s. 6d. a dozen. Melbourne prices ranged from 8s. to 10s. per 
case, and Sydney prices from 7s. to 9s. Green lines are not wanted. 


Bananas. 


The writer has inspected many bunches of bagged fruit. The 
practice of bagging bunches on the plant, even apart from any other 
reasons for its adoption, is well worth while, merely for the way in 
which the fruit at the back of the bunch is brought up to size, instead 
of the front of the bunch filling while the back fruit remains thin and- 
angled. 

In Brisbane Cavendish bananas realised the following prices— 
Sixes, 8s. 6d. to 12s. per case; Sevens, 9s. to 13s.; Hights and Nines, 10s. 
6d. to 14s 6d. Lady’s Fingers at 84d. to 7d. a dozen, and Sugars at 4d. 
to did., were rather slow of sale. ; 


Melbourne prices for Cavendish were—Sixes, 12s. to 13s.; Sevens, 
14s. to 15s.; Eights and Nines, 16s. to 17s.; a few special lines higher. 


Sydney prices: Sixes, 14s. to 16s.; Sevens, 16s. to 18s.; Hights and 
Nines, 18s, to 21s. 
5 Passion Fruit. 


There was an excellent demand for this fruit, Brisbane prices’ 
Tanging from ds. to 12s. per half-bushel case, Sydney prices from 6s. to 
12s., and Melbourne from 12s. to 14s., with special lines higher, 


Strawberries. 


The season is now nearing its finish, and supplies are lighter. In 
Brisbane 5s. to 9s. a dozen boxes were obtained, and 10s. to 13s. for 
choice lines; in Sydney trays brought from 4s. to 7s. each, and boxes 
from 6s. to 17s. a dozen. 

Citrus Fruits. 


_ Oranges and mandarins of good quality are selling well, but small 
Sizes below 23 inches are not popular and are hard to shift. 


Brisbane prices: Oranges, choice 5s. to 7s., small 3s. to. 4s.; 
Gayndah 7s. to 8s., Redland Bay 4s. to 7s., Benyenda 7s. 6d. to 8s, 6d., 
New South Wales Navels, 6s. to 8s. 6d. per case. Mandarins, of which 
the general quality ig rapidly falling off, King of Siam 5s. to 7s., 
Waratah 8s. to 11s., and Glens to 10s., if in good condition. Lemons, ~ 
38. to 5s. ,with Gayndah and Benyenda from 8s. to 12s. 


Sydney prices: Oranges, Navels, 4s. to 7s., Joppa 4s. to 5s., Valencia 
4s. to 6s, Mandarins, local Emperors, 3s. to 10s. 


Melbourne prices: Oranges, Navels 4s. to 11s., Commons, 4s. to 8s. 
Mandarins, 5s, to 10s. Grapefruit, 4s. to 10s. Lemons, 4s. to 6s. 


Tomatoes. 


The prolonged dry spell has brought on a shortage of supplies, and 
Consequently prices are higher. In Brisbane local ripe fruit realised 3s. 
0 8s., green 4s. to 8s., and coloured to 9s. for good quality. In Sydney 
local fruit brought 10s. to 18s., and Queensland fruit 10s. to 12s. In 
Melbourne 18s, to 14s, was obtained for Adelaide hothouse fruit, and 
S. to 10s. for West Australian fruit. 
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Apples. 

Apples are selling well in Brisbane, supplies of Queensland apples 
now being finished. Victorian Jonathans (24 and 2% inch) brought 
12s.:to 13s., and Rome Beauty 8s. to 11s. Tasmanian Sturmers realised 
Ss. to 11s., and French Crab 9s. to 13s. New South Wales Kentucky 
Granny Smiths sold at 14s. 6d. to 15s. 6d... 


Cucumbers. 
Prices in Brisbane were 6s. to 9s., Sydney 10s. to 12s., and 
Melbourne 6s. to 9s. 
Lettuce. 
Lettuce on the Brisbane market realised from 6d. to Is. 3d. per 
dozen. 
Beans. 
Brisbane prices were from 6s. to 11s. per sugar-bag, and Sydney 
prices from 2s. to 9s. per bushel case. 
Assistance and advice in the packing and marketing of all fruit 
will be gladly furnished upon application to the Under Secretary, 
Department of Agriculture and Stock, William Street, Brisbane, B.7. 


BRANDING CATTLE—A QUICK HITCH. 


Here is the handiest method of securing cattle for branding. Speaking as one 
who has had quite a lot of experience in this work in the east and west of the 
continent, I think that the method here advocated has many advantages. I have done 
large numbers of stock with only one helper, and where big mobs are being handled 
and more hands are available, the method can ‘be used at several parts of the yard 
simultaneously. 


‘ain 
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=| 
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, 
= 


Plate 233. 

The beast is roped over the horns or neck and pulled up to the rails of the fener 
Another rope is tied to the fence at about the height of the beast’s hip and allow? 
to lie on the ground, and as the beast is brought up to the fence the rope is throwr 
over the top rail and hauled tight. I know of many fittings which can be added t 
stockyards to simplify branding, but this is the simplest as it can be used im cae 
stockyard and only the two ropes are necessary.—A correspondent in the ‘‘Weste 
Mail.’’ (W.A.). 
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The Passing of a Great Veterinary Scientist. 


THe recent death of Sir Arnold Theiler in London marked the ~ 
passing of a great scientist and a world-famous veterinarian. This 
great South African was well known in Australia, having spent six 
months here in 1928 in an advisory capacity to the Commonwealth 
Government. In the course of that time he visited Queensland, and 
the stockowners of this State benefited largely from the advice he was 
able to give on many of our important veterinary problems. In South 
Africa in his long career he had achieved a triumph in veterinary 
science and had been an inspiration to veterinarians the world over. 


In ‘‘The Veterinary Record’’* 
for August a very moving tribute is 
paid to his memory, and from which 
the following abridged account of a 
great career is taken: 


The reputation of Sir Arnold 
Theiler was made in South Africa, 
and from the date of his entry into 
the Transvaal as veterinary pioneer 
in 1891 his life was an arduous but. 
triumphant struggle against the many 
diseases which had thwarted the agri- 
cultural development of that country 
since the days of the Great Trek. 


To few men is it given to see 
in their own lifetime so much of the 
practical economic results of their 
reeearees, and to reerlye such 

. world-wide recognition before their 
: SER EA Re eGo) ae death. As Sir John Russell expressed 
it in his address on ‘‘The Changing Outlook in Agriculture’’ at the 
Centenary Meeting of the British Association in 1931: ‘‘It is difficult 
to overrate the value of the service he has rendered to South Africa 
8S a country and to farm animals the world over. He began at the 
Ime of the rinderpest plague in 1895, a virus disease which killed 
almost the entire cattle population of South Africa; the country 
Was devastated by horse sickness, blue tongue of sheep, heartwater 
of cattle, sheep, and goats, and other terrible diseases. With — 
‘most uncanny precision he diagnosed the causes of these diseases and 
iScovered curative measures; he founded the Veterinary Research 
aboratories at Onderstepoort, of which not only South Africa but the — 
Whole Empire is proud, and he trained up a body of veterinary research 
Workers who are extending the good work.’’ 


Theiler was honoured in every country in the world. He received 
Seven honorary degrees from universities in three continents, the 
'ghest honours from scientific societies, a C.M.G. from Edward VIL, 


Br “Official Journal of the National Veterinary Medical Association of Great 
‘itain and Ireland. p ; a sl 
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a knighthood from George V., and a royal decoration from Belgium. 
He was the first recipient of the Gold Medal and Grant of the South 
African Association for the Advancement of Science and of the Captain 
Scott Memorial Medal from the South African Biological Society, the 
first recipient of the Laveran Medal from France, the second recipient 
of the Budapest Prize from the International Veterinary Congress and 
of the Medal of the Royal Agricultural Society of England. Amongst 
his earlier honours was election as Associate of the Royal College of 
Veterinary Surgeons of Great Britain and Ireland in 1907; amongst the 
Jatest was his election to the French Academy of Sciences in 1933, and 
to the Fellowship of the Royal Society of Medicine in 1934. THis 
honorary degrees included the D.Se. of the Universities of South Africa, 
of the Cape of Good Hope, and of Johannesburg, the D.V.Sc. of South 
Africa, Dr. Phil. of Berne, Se.D. of Syracuse, U.S.A., and the D.Sc. 
of the University of Utrecht. 


Born on 26th March, 1867, at Frick in the Swiss canton of Aargau, 
he was the son of a schoolmaster and received his early education at 
the hands of his father and at the gymnasium of Aargau before proceed- 
ing to the study of veterinary science at the Universities of Ziirich and 
Berne. 

In South Africa his inborn genius for investigation. and his untiring 
energy now found their natural outlet and it was not long before his 
published work was attracting attention throughout the whole world. 
His ability to apply scientific research to the solution of problems of 
pressing economic importance and produce practical results of immediate 
benefit to the live stock industry, rapidly gained the confidence of the 
administration—above all, the confidence of the farming community. 


Theiler was a man free from financial timidity in experimental work. 
He vindicated scientific research as a straight business proposition and, 
pressed for increasing grants as fast as he produced results. 


_ His own early research work. was mainly in bacteriology, 
protozoology, and virus diseases—the name Z'heileria for a genus 0 
intracellular protozoan parasites, commemorates this phase of his caree!; 
Theileria parva being the casual species of East fever. His work on the 
tick transmission of the piroplasmoses became classical. His early method 
of immunisation against horse sickness, more efficient with the mule that 
with the horse itself, rendered transport possible in areas formerly fata 
to equines. His production of a vaccine for ‘‘blue tongue,’’ a fatal 
catarrhal fever of sheep, stimulated the wool industry of the country: 
His net, however, was flung so wide that it would take a monograph 02 
Theilerian research to do justice even to his ‘‘first reputation’’—th¢ 
reputation for which he was knighted in 1914. 


_ It is given to few men to build four almost distinct reputations: 
Theiler did this and some scientists who recognised his eminence in the!” 
own field may hardly have heard of his reputation in the others. 


Of economically important work done by Arnold Theiler may be 

mentioned the control of haemonchosis in sheep, research into disease 
caused by poisonous plants, improvements in vaccine production and 1 
immunisation against horse sickness, but above all the elucidation © 
the cause of ‘‘Lamsiekte’’ in 1917, a cattle disease which threaten 


ee 
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South African farmers with ruin over vast tracts of the country. Out 
of this last work sprang the long series of researches on aphosphorosis 
of ruminants and diseases associated with mineral deficiency—work 


“Which continues to this day and which provided Theiler with material 


for the histological studies into the skeletal diseases of the domesticated 
animals, to which he devoted the years of his retirement. 


Some of the younger staff of his pioneer days may have felt roughly 
handled by the driving force of their tireless chief, and were certainly 
worked to the limit of their capacity by a man who made his own first 
round of inspection of his institute at 6.30-in the morning, observed all 

18 experimental animals before breakfast, gathered his professional 
Staff together at 8.30 a.m. with the blast of a siren from the clock tower, 
4nd brought them into conference every Wednesday night to discuss 
the scientific literature they had been reading during the week. But he 
lived to see them all erateful for his paternal discipline and few men 

ave been more honoured by their disciples in their later years. 


From 1921 onwards he occupied the positions of Dean of the 
Veterinary Faculty and Professor of Tropical Diseases in the Univer- 
Sity, in addition to his Directorship of Veterinary Research under the - 

outh African Department of Agriculture, until his retirement in 1927. 


It was characteristic of the man that when he relinquished control — 
of the largest institute in the world specially devoted to veterinary. 


, SClence, and of 100 white workers of whom about thirty were profes- 


Slonal graduates, he at once cast about for an individual line of private 
research to occupy his retiring years—a line with which his own two 


ands could cope despite the handicap that one of these was wooden 


Tom the wrist. 


In public life Sir Arnold Theiler was a compelling personality 

and great driving force. In private life he was modest, humorous and 
Indly, of simple habits and tastes, and revealed to his intimate friends 
2 man of deep sentiment behind the man of action. He had faith in 
1S star of destiny but was entirely free from lesser vanities. His ability 
4s a leader arose from his enthusiasm for the ‘‘thing in itself,’’ and his 
;acity for inspiring enthusiasm in receptive minds. As a director 
fe Was a rigorous disciplinarian and demanded unswerving loyalty 
rom subordinates, but he strongly supported all who gave him service. 
St Was a born teacher and although intolerant of indolence he showed 
finite patience with the ‘‘man who tried his best.’? 


ah The high standing of the veterinary profession in South Africa, 
reg Adequate financial recognition in Government service, is largely the 
is ult of his efforts, but his influence on the status of veterinary science _ 
eepader than that—he has done much to convince the administrative 

Md all the world over, that expenditure on veterinary research is a 


Profitable investment for any country. 


ay Genius has been defined by one sage as ‘‘intuition which has the 
frepcut of ultimate certainty,’? and by another as ‘‘infinite capacity 
Sie aking pains.’? Theiler fitted both definitions. Few man have dis- 
F. yed Jore doggedness in arriving at the truth by patient elimination 
th Possible hypotheses, but periodic flashes of insight has often provided 


* clue to his bafiling problems, 
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The 1936 Brisbane Exhibition. 


Departmental Displays. 
Entomology and Plant Pathology. ; 
A SERIES of island stands in the court of the Department of 
Agriculture and Stock provided a display of wide interest in 
respect of pest and disease incidence. The varied nature of the research 
activities of the Division of Entomology and Plant Pathology was 
evidenced by material showing the characteristic symptoms of injury 
by insects, fungi and bacteria to tomatoes, tobacco, bananas, papaw, 


Plate 234. 


passion fruit, citrus, vegetables, cereals, forest trees and timber, the 
several organisms being the subject of investigational work. Preserved 
specimens were included in the display, supplemented to a large extent 
by living plant material on which the blemises, malformations and 
decay were Glearly recognisable, and also by cultures indicating the 
method of handling the organisms in the laboratory. Similarly, insect 


Plate 235. 
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specimens and detailed enlargements enabled those most interested— 
_ the primary producers—to familiarise themselves with the appearance 
of the more important pests. 


Plate 236, 

Ability to recognise an insect pest in each of its transformation 
Stages, or the symptoms of a fungal or bacterial trouble in the early 
Stages of attack are matters of first importance to the grower. The 
application of an appropriate remedy, or the eradication of a dangerous 

reeding centre can then be carried out sufficiently early to minimise 
the extent of injury. For this reason primary producers were repaid 
amply for any time they spent in viewing this exhibit. 

An important addition was a display of insectivorous birds, 
accompanied by specimen eases, demonstrating the. value of most of 
Our Queensland birds as allies in the destruction of insect pests. 

ountry and city dwellers alike can accomplish much by discouraging 
the indiscriminate and thoughtless destruction of valuable birds, and 
the display provided a lesson that should stimulate the public conscience 
Mm this important matter. . 


Plate 237. 
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F " Plate 241, | 


This working model of a Queensland sugar mill with a background of typical 
North coastal scenery attracted great public interest at the Brisbane Show. 


Plate 242, 
An excellent show of fine Merino wools up to 90s. 
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Plate 245, 2 
In this exhibit leaf from the Mareeba, Dimbulah, Townsville, Bowen, Mackay, 
Miriam Vale, and Texas districts was shown, and was graded to show the typical 
quality, colour, and size of leaf. Of the varieties in cultivation, Hickory Pryor, 
Yellow Pryor, Cash, Warne, and Gold Leaf are the most popular at present, while leaf 
of Bonanza, Jamaica, Conqueror, Gold Dollar, and Yellow, Orinoco was also on view- 


Plate 246, , 

The importance of seed maize selection was illustrated by the cobs and grain 
of the four chief varieties featured in this exhibit—Improved Yellow Dent, Reid's 
Yellow Dent, Funk’s 90-Day, and Star Leaming. : 

Seed maize selection is an important activity of the Department, and its 
popularity is indicated by the fact that the demand for selected seed invariably 
exceeds the supply. A high standard has been reached, and efforts are directe 
continuously towards its maintenance and improvement. 


. 
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Plate 248. 
Outstanding sugar-cane exhibits. 
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‘ Plate 249, 
SorcHuMS.—This year. a section of the Departmental Court was devoted to 
Sorghums, both grain and feed types. At present, a considerable area is sown to the 
Sweet or feed types, which are valued as fodder and silage—suitable varieties being 
Sacealine, White African, and Imphee. The grain types are not grown to a 
Similar extent, but in view of their ability to yield heavy crops of nutritious grain 
Under climatie conditions which would be fatal to stiecessful maize production, 
it is considered that a large area could be devoted to their cultivation. An 
alternative feed grain produced economically would be welcomed by the pig and 
Poultry industries. : ; 


So Plate 250, 
Me branches of the work of the Animal Health Station at Yeerongpilly were 
illustrated impressively and effectively by this exhibit. : 
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Plate 252. 
A striking panel in the Departmental Court. 


The «3 Plate 253. : 


from 


the * aepate i Mr. A 

Cr agricultural districts of the State, both far and near. Mr. Arthur FP. 

Assocs Pees Agricultural Branch, is the young officer in charge. Other officers 
wit: 


Were in. h the several divisions of the Department of Agriculture and Stock 
and the Faunce to advise show visitors on matters connected with the exhibits 


la oratory and field work of the Department generally. 


| 


ournal’’ Corner in the Departmental Court was a rendevous for farmers 
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BOTANY. 


Replies selected from the outgoing mail of the Government Botanist, M”. 
C. LT. White, F.L.S. 


Notes on Grasses. 
W.S. (Oxenford)— d 
Following are notes you require on the grasses mentioned in your letter :— 


1. Perennial rye grass (Loliwm perenne)—A native of Europe. Generally 
speaking, the most prized of all the rye grasses, but not particularly persis- 
tent under Queensland conditions. ; 


2. Wimmera rye grass (Lolium subulatem)—a native of Central Europe and the 
Mediterranean regions. It first gained some reputation in Australia in the 
Wimmera districts of Victoria; hence the Iccal name. There it is largely 
used as winter grass for sowing on worn out wheat lands. 


3. Western Districts rye grass—A variety of this grass that we understand comes 
from the Western districts of Victoria. Hence the local name. 


4. Commercial rye grass (Lolium perenne)—A form of No. 2, various strains of 
which are in cultivation. 


. White clover (Trifolium repeas)—A native of Central Europe and temperate 
Asia, now widely spread over most warm temperate. countries. It is a” 
perennial species, and probably best of all the clovers grown in Queensland. 


Ot 


6. Bokhara clover (Melilotus alba)—A plant with a very wide distribution in 
the southern hemisphere. The typical form is a biennial, though annual 
strains are frequent. Like common melilotus it possesses rather a distinctive 
odour and flavour, and stock have to become accustomed to it before they 
take to it readily. j 


. Subterranean clover (Trofolium subterranean)—A native of western and 
southern Europe. It plays no important part in agriculture in its native 
countries, nor in North America, where it has been introduced, but in the 
southern States of Australia this plant has proved itself one of the most 
useful and important factors ever introduced, especially for the improvement 
of the carrying capacity of second class country. It is of annual duration. 


8. Burr clover (Medicago denticulata)—a native of southern Europe. _ An 

annual clover that does remarkably well under Queensland conditions. The 

- only drawback to it is that the burrs cause some trouble in sheep countTy, — 

particularly infesting the belly wool, but probably the plant’s good points 
outweigh its bad. 


9. Sheeps Burnett (Proterium sanguisorba)—Native of southern Europe and 
the Mediterranean region. A perennial plant of remarkable persistence 
under Queensland conditions. ; 


Sandalwood. . 
R.H.F. (Bowenville)— 


Santalum lanceolatum, Queensland sandalwood. This is quite different from th 
tree usually called sandalwood on the Darling Downs. It js identicay 
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Prickly Supple Jack. 
A.T.M. (Dayboro’)— 


The specimen is Smilax australis, sometimes called the prickly supple jack. It is 
a member of the family Liliacew, and is closely allied to the plant that 
_ produces the sarsaparilla of commerce. 


Central District Plants Identified. 
A.A, (Rockhampton)— 


1. Leaves only, but we think they are of the white cedar Melia dubia. Would 
like to see Jater on in flower to make sure, as there are some imported trees 
with similar foliage. We presume, however, that this is a native. 


2. Chenopodium ambrosioides—Worm Seed. A native of the warm parts of 
America now a very common naturalised weed in Queensland. The seed of 
this and allied species: provide worm seed oil, which is extensively used in the 
hookworm campaign and generally as an anthelmentic. | 


38. Helipta alba, a very common weed in parts of Queensland, not known to 
possess any poisonous or harmful properties. - 


4. Solanum sp. No flowers or fruit, therefore not possible to tell the species, 
but one of several prickly species of solanum known in Queensland as devil’s 
needles. We have not heard of its being harmful to stock in any way. 


» Solanum verbascifolium—wild tobacco. A very common tropical weed in 

Queensland, particularly as second growth. The berries seem to be eaten 

- freely by poultry as they fall from the bushes, and so far as we know have 
not caused any trouble. : 


ot 


fon) 


- Acanthospermum hispidum—star burr—a native of tropical America, now a 
naturalised weed in many warm countries. It is one of the worst weed 
pests of North Queensland. 


Burnett Specimens Identified. 
A.D. (Bundaberg) — 
The specimens have been determined as follows:— 


1. Themeda australis—kangaroo grass. One of the best-known grasses in coastal 
Queensland; it does not stand heavy stocking, although strains that stand 
heavier stocking than usual have been reported to us from time to time. 
This is one reason why the grass is so common along railway lines. 


2. Dicanthium sericeum—blue grass. Various forms of this grass occur in 
Queensland, some coastal and some inland. It is generally regarded as an 
excellent fodder, but not particularly drought-resistant. at 


8. Asclepias curassavica—milky cotton bush. Also called red head or yellow 
oleander; a native of West Indies and tropical America, now a naturalised 
weed in Queensland. It has been proved by feeding tests to be poisonous to 
Stock, although generally speaking they rarely eat it in sufficient quantities 
to cause trouble. 


“Headache Vine,” 
MEH, (Murgon)— 


© specimen is Clematis glycinoides, the headache vine. It is a native plant, 
and is fairly common in different parts of Queensland. The local name 
arises from the fact that if the green leaves are crushed in the hand and 
inhaled strongly, an irritation is set up somewhat similar to pepper being 
thrown at the nose. The eyes and nose start to run, and the headache is 
eee be cured. The plant has not been investigated chemically so far as 
we know. - 


Land Measurement, 


I 


With a width or frontage limit of 14 chains the dépth of $ of an acre would 
e 5 chains, ed te 
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The Late Mr. Dignan—A Fine Tribute. 


In. lis annual report to Parliament, the Public Service 
Commissioner, Mr. J. D. Story, 1.8.0., pays a moving tribute 
to the memory of lus late Deputy. Mr. Story writes:— 


By the death on 18th July, 1936, of the Deputy Public Service 
Commissioner, O, J. H. OC. Dignan, B.A., after a brief illness, the 
country suffered a severe loss. As he was but fifty years of age, he 

had, in ordinary course, many years of usefulness in store. He was 
steeped in Public Service lore, mature in experience, and wise in 
judgment. With him, knowledge had come but wisdom had not 
lingered. The man has gone but his memory will live and be 
cherished. Mr. Dignan’s career was an inspiration; though the State 
Service has lost by his death, his life has enriched its traditions. 


Trans-Border Stock Restrictions. 


In a recent statement made by the Minister for Agriculture and Stock (Mr. 
Frank W. Bulcock), he expressed the opinion that certain restrictions now placed 
on the entry of Queensland stock into New South Wales could, with advantage, be 
reviewed, and accordingly instructions were issued for the Chief Inspector of Stock 
(Colonel A. H. Cory) to confer with the Chief Veterinary Surgeon, New South 
Wales, on the matter. 


As a result of representations made by this State, it is now prabable that cattle 
from the tick-infested area in Queensland, known as Schedule ‘‘S,’’ if travelled 0” 
the hoof, will be permitted eury. into New South Wales on one dipping, under 
supervision, prior to departure from the centre where they are depastured, and 
another at the crossing place prior to entry into New South Wales, and the present 
restriction requiring their detention on the Darling Downs for a period of tw® 
months will be waived. The Minister pointed out that this concession should be 2 
considerable advantage to stockowners consigning cattle to New South Wales. 

is also understood that the New South Wales authorities will permit bona fide 
working horses and horses from Toowoomba and other tick-free centres to ente” 
New South Wales at Tweed Heads, after spraying instead of dipping as is OW 
insisted upon. : 


Confirmation of these modifications of the Regulations is now awaited from 
the New South Wales authorities. 


Another Northern Wild Life Sanctuary. 


Milray lagoon and swamp, on Milray Station, Pentland, has been declared # 
sanctuary under the Animals and Birds Acts. 


Sugar Levy. 


Regulations have been issued under the Primary Producers’ Organisation 
Marketing Acts, empowering the Queensland Cane Growers’ Council to make es 
particular levy on all cane growers at the rate of one penny per ton of sugar ie 
harvested during the current season, the amounts raised by such levy to be expene® 
on matters of an economic, legal, or compensatory nature, where such matters 4 
of vital importance to the sugar industry generally. 


a nd 


d ee my r 
_ Growers are given an opportunity of petitioning, on or before 5th Octobe 
next, for a poll on the question of whether or not the above levy should be mg 
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Staff Changes and Appointments. 


; Mr. L. G. Walker, Inspector of Stock, Cunnamulla, has been appointed also 
an Honorary Ranger under the Animals and Birds Acts. ' B. 


Mr. J. A. Mobbs (Ormeau) has been appointed an inspector under the 
Diseases in Plants Acts, Department of Agriculture and Stock, 


‘Mr. M. Custance, Slaughtering Inspector, Coolangatta, has been transferred 
to Southport. 


Mr. W. P. Hamon, Clifton Station, Ubobo, has been appointed an Honorary 
Ranger under the Animals and Birds Acts. , ; 


_ Mr. E. C. Dunn, Inspector of Stock, Boondooma, has been appointed also an 
Inspector of Dairies, and Messrs, F. T, Heers and J. V. Smith, Inspectors of Dairies 
at Bundaberg and Murgon, respectively, have been appointed also Inspectors of 
Stock. 


’ Messrs. D. M. Corbett and H. J. Heidke have been appointed assistant cane 
. testers for the balance of the sugar season at the Invicta and Farleigh sugar mills, 
respectively, 3 


Messrs. E. M. Catherwood (Day Dream Island) and A, Shepherd (Milray 
Station, Pentland) have been appointed honorary rangers under the Animals and 
Birds Acts. 


Mr, lL. E. Nichols, Assistant to Dairy Bacteriologist, Department of Agricul- 
ture and Stock, has been transferred from Brisbane to Toowoomba. ; 


Mr, E. F. Duffy, Inspector in Fruit Culture, has been transferred from Bowen — 
to Manly; Mr. S. I. Kajewski, Inspector, Diseases in Plants Acts, from Brisbané 
to Bowen; and Mr. J. A. Mobbs, Inspector, Diseases in Plants Acts, will be 
attached to Brisbane. ; 


¥ 


Messrs. M. Buchanan, Gympie, ‘and K. R. Hack, Nerang, have been appointed 
Growers’ Representatives on the Banana Industry Protection Board until the. 
80th September, 1937. : : 


Mr. K, M, Ward, M.Agr.Se., of the Department of Agriculture, Victoria, has _ 
been appointed Assistant Horticultural Research Officer, Department of Agriculture 
and Stock, Brisbane. : Ve wade a, 

Mr. CO. R. Mulhearn, B.V.S¢., Government Veterinary Surgeon, Department of 
Agriculture and Stock, and Mr. G. D. Daly,. Assistant Bacteriologist, Animal Health 


Station, Yeerongpilly, have been transferred to the Animal Health Station, 
Townsville, 


Mr, A. MeDowall, Stock, Slaughtering, and Dairy Inspector, has been transferred 
from Coolangatta to Gladstone. ihe 


Farmers? Assistance (Debts Adjustment) Act. 


__ A Proclamation has been issued under ‘‘Lhe Farmers’ Assistance (Debts 
Adjustment) Act of 1985’’ appointing the 31st March, 1937, as the date within 
Which any farmer who proposes to effect a composition or scheme of arrangement, 
With his creditors in satisfaction of his debts, or part of them, may make applica- 
ton to the Rural Assistance Board for assistance to give effect thereto. 


Honey Board Levy. : A 


M A Regulation has been issned under the Primary Producers’ Organisation and 
atketing Acts extending the Heney Board Levy Regulations published on 14th 
Pril, 1934, for the period from Ist April, 1936, to 8th March, 1939. The levy 

“PPlies to all growers of honey and beeswax, and is at the rate of 1} per cent. of 
© Proceeds from gales,” — Ca PALE tah ‘ 
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Rural Topics 


Worms in Sheep. 


Within recent years, the problem of control of the parasitic worms in sheep 
has been given a good deal of attention in various parts of the world, more 
especially in South Africa, England, and Australia. Previously, treatment by 
means of drugs was successful only in the case of the stomach worm. Worms 
inhabiting the small intestine, e.g., the hair worms, and the large bowel, e.g., the 
nodule worm, were practically unaffected by drugs given in the ordinary way 
through the mouth. 

The inefficiency of administration of drugs given through the mouth against 
hair worms and the nodule worm was found to be due to the fact that, under 
the conditions usually accompanying treatment, the drug passed into the first stomach 
or paunch and thus became diluted to such a degree that by the time it passed 
through the three remaining stomachs of the sheep it reached the intestine 
in too weak a concentration to be in any way effective against the worms situated 
there or lower down in the gut. ‘ 

The process of swallowing in sheep is governed by a groove which passes from 
the gullet along the roof of the first and second stomachs and eventually into the 
fourth stomach, which then leads directly into the small intestine. When the sheep 
grazes, the food is passed directly into the paunch, to be later brought back into 
the mouth, chewed as a cud, and then swallowed again. This time, however, the 
groove closes and the thoroughly masticated food goes direct to the third stomach 
or bible and then is passed on with little delay into the fourth stomach or rennet. 
When the sheep drinks, the groove is again closed and the water passes almost 
directly into the fourth stomach. It was therefore considered that if some way 
could be found of getting this groove to close during treatment, the drug would 
pass directly into the fourth stomach and would reach the worms in the small 
intestine and large bowel in a sufficiently high concentration to kill most of them. 


After a large number of experiments, copper sulphate was found to produce 
this effect. Various strengths from 1 per cent. to 10 per cent. were tried, and 
it was found that a-very small quantity of a 5-10 per cent. solution gave very 
consistent results. This work was carried out simultaneously in Australia and 

South Africa. For the small hair worms, nicotine sulphate was then combined 
with the copper sulphate, and very excellent results were obtained. This drench 
was found to be effective against stomach worms and tape worms as well. Another 
point which was brought out by this work was that starvation before drenching 
was not desirable. It was previously considered that by a starvation period prior 
to drenching, the locality in which the worms were present would be rendered free 
of ingested food and thus allow better contact of the drug with the worms. Actually, 
it was subsequently found that this effect was more likely to be obtained without 
starvation, for with starvation the animals brought up the food from the first 
stomach, ruminated it, and then swallowed it into the fourth stomach, thus sut- 
rounding the worms therein and in the small intestine with the ingested material 
gers of this treatment may be obtained on application to the Animal Health 

tation, 

In South Africa, work along these lines has been continued against nodule 
worm. It was found that by first placing in the mouth 24 ¢.c. of a 10 per cent. 
copper sulphate solution the groove closed, and then by giving emenelintle after- 
wards a powder of copper tartrate, copper arsenate, and calcium hydroxide, a high 
efficiency against the nodule worm could be secured by two treatments on successive 
days. This treatment is now being tested in Australia, and is not yet available 
to the grazier. 


Champion Large White Sow Farrows Large Litter, 


The champion Large White sow, ‘‘Grinton Sunbeam,’’ imported from New 
Zealand .by Mr. J. A. Heading, of Murgon, and regarded as the best sow of her 
breed yet exhibited at a Queensland show, farrowed a litter of nineteen pigs soo? 
after the Brisbane Exhibition. Some -doubt was felt as to the wisdom of trans 
porting this sow by rail to Murgon when it was known she was within a day °F 
two of the due date for her litter, but Mr. Heading decided to take the risk, 
making special provision for the comfort of the sow in a railway waggon. Tw? 
of her first litter were also prize-winners at the Exhibition, indicating her capacity 
to reproduce her excellence. 
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Grow More Passion Fruit. 


There is a very much greater demand for passion fruit, both locally and for 
export, than Queensland produces, and as this State grows a passion fruit of the 
Very highest quality, it should be produced to a greater extent than it is. Ags an 

occupation on the orchard, it is one of the most pleasant. Previously, production 
of this fruit has been chiefly undertaken as a sideline only—a kind of secondary 
affair, which, if it yielded a return, so much to the good; if it didn’t, well, it did 
not matter a great deal. With the ever-expanding demand, it warrants being made 
a principal crop, and being subjected to kind treatment. 

Vines are prone to several diseases, which, with proper attention, can be 
controlled, but which, when the vines are allowed to grow uncared for, quickly 
destroy them. Due to these diseases and the haphazard method of cultivation 
frequently employed in the past, the idea has become current amongst the orcharding 
community that vines can only be grown for about two, or at most three years. 
That this is erroneous is being demonstrated at the present time by vignerons who 
have made passion fruit growing their main occupation, and who have vines bearing 
well at seven years of age. These growers, however, prune correctly, and spray at 
the correct times, as advised by the Department. They also grade and pack their 
product for market, and the result is they are reaping the benefit of an excellent. 
monetary return. : : : 

It is stated by some that passion fruit growing entails too much work pruning 
and spraying, and the results are not worth it. A careful analysis of the position 
will refute such statements. Pruning the vine undoubtedly is a tedious and lengthy 
operation. Spraying also is objectionable, but remember that citrus growers, grape 
Stowers, and practically all other kind of fruitgrowers must also prune and spray 
their trees. So far as returns are concerned, good vines produce up to half a 
bushel of fruit per year. They are usually planted 15 feet by 8 fect apart, or 363 
Vines per acre. Prices vary from 22s. 6d. per half-bushel during the periods of 
Scant supplies to 4s. 6d. per half-bushel paid by the local factories. From these 
figures orchardists can estimate for themselves the likely returns. On-a conservative 
average of 3s, 6d. per half-bushel clear of marketing expenses the return would be 
63 per acre per annum. Are there many other fruit crops netting orchardists this 
Sum per acre? - : 2 

A pamphlet giving full cultural details is available free-on application to the 
Department of Agriculture, - 

Briefly, for the guidance of those who may be considering planting, it should 
be remembered that the passion vine is a climber, and thrives in warm, moist 
Situations, preferably in the coastal districts. It grows well on the coastal a dre 
like the Blackall Range and Tamborine Mountain, and also on the lowlands between . 
a) and the sea. The vine will resist light frosts, but heavy frosts will cause 

amage, 

_ Reasonably: fertile scrub and forest loams, provided they are well drained, are 
Suitable soils, and if a hillside site is chosen, it should be well sheltered from heavy 
Winds and preferably have an easterly or north-easterly aspect. It is important 
that the trellises be strongly made, and that they be at least 6 feet in height.°. 

. Two crops are borne each year—-a summer. and a winter crop—whilst occasionally 
termediate crops are borne. ; i 
q_. Spring is the best time to plant, though autumn planting is sometimes practised. - 
Spring-planted vines sometimes return a small crop the following winter, but_the 
‘st main crop can be looked for twelve to fifteen months after planting. With 
tutumn-planted vines the first main crop is often not obtained until eighteen to 
enty-one months after planting. 


Cream Supplies—An Unwise Practice. oa ; 

n unwise practice which has been indulged in by a few dairy farmers, 
has been reported during the week, This is the addition of water to cream, in the 
°pe that it will be weighed and paid’ for as cream. _If the practice were not 
80 serious and full of potential danger to cream quality, it could be dismissed 
as Tidiculous; but it is a serious matter and farmers should take heed of this note 


advice, 


The addition of water to cream is in no way beneficial, for the following 
Sound reasons :— i ; 

(a) All cream arriving at a factory is tested by the Babcock Test, which 
indicates the total amount of fat that is in the can. The addition of 
water cannot possibly increase this amount of fat. . What it does, in 
fact, is to lower the fat percentage or test of the cream. 

(b) Addition of water means increased freight to the farmer. 

(c) Water of doubtful purity, if added to cream, will seriously spoil its 
quality, and lower grades mean, smaller cream cheques. 

(d) Last but not least, there is a penalty attached to such malpractices. 


There jg nothing to gain and plenty to lose in the playing of such a game. 
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Sweet Potatoes. 

The initial preparation of the areas intended for summer cropping should have 
been completed ere this, seeing that the rains essential for the carrying out of 
such work satisfactorily were experienced some time ago. 


Planting of English potatoes will be in full swing in areas not subject to late 
frosts, and a prospective planting of sweet potatoes on those farms having 
suitable soils should now be commenced. Why this crop continues to be neglected 
_ to the extent it is is very ‘difficult to understand. At the present time in the 
coastal areas it is not grown to anything like the extent its value as a stock food 
warrants, though it is not in this section alone of the State, but in the Western. 
farming districts where its utter absence as a farm crop is more difficult to under- 
stand, more particularly when the suitability of the lighter soils found there and 
the ability of the crop to yield under droughty conditions are taken into considera- 
tion. In these localities, not only are the tubers capable of furnishing a first- 
class fattening food for pigs, but varieties can be grown which would. with 
the proper storing of tubers, provide the farmer’s table with at least one. 
admirable vegetable over a goodly portion of the year. In addition to this, it is. 
claimed in some quarters that the vines make excellent cattle food, though 
considerable care is recommended in respect of this, as cases of supposed stock. 
poisoning have been reported from time to time as a result of eating the vines. 


Although a sandy soil rich in organic matter is the most suitable type for this 
erop, any soils, other than clayey, which are wholly unsuitable, will give good. 
returns. i cat .0s ' t 

As with other crops, success depends upon the preparation of the land for its 
reception. In this instance, the initial working should consist of ploughing as 
deeply as the nature of soil will admit. The secondary preparation should consist 
of its being worked to a depth of about four inches. Sometimes it is possible to 
defer the second working until planting is contemplated, enabling the two opera~ 
tions being carried out together, but this is controlled more or less by the condition 
a tee as to weeds, the period of the season, and the stage reached by the 
cuttings. 


Work Among Bees. - 

In the Queensland coastal districts the bees are now commencing their activities: 
outside the hive, but in more inland districts and on the Downs, the active season 
_ will not begin until this month, 

With the opening of the earliest spring flowers and the accompanying rise in 
temperature, the bees venture forth to get the small amounts of nectar and. 
pollen thus provided. ‘As the weather becomes warmer the supplies TAD 

increase, and the bees are greatly stimulated to build up the colony. Brood- 

rearing begins as soon as the new. supplies come to the hive, and as the first 
bees emerge they in turn increase the capacity of the colony for brood-rearing, 
so that with a good queen and other favourable conditions, the amount of 
brood is rapidly increased. 

‘The main object of the work in the spring is to ensure an abundance of 
bees in time for the coming honey flow, but during early breeding the bees should 
bé disturbed as little as possible. In order to ascertain whether, the bees have — 
sufficient stores, the weight can be judged by tilting or lifting the hive, oF 
the size of the cluster may be ascertained without breaking the propolis Wwhicl 
seals the cover by looking at the combs from below. 


On the first examination, which should take place when all danger of frosts 1% 
past, the beekeeper should look especially for queenless colonies. If any are found, 
it is best to unite these with normal colonies if queens are unobtainable. When 
uniting, two weak colonies should not be placed together, but a weak colony may 
be united with a strong one. If desired, the number can be restored later on, by 
subsequent division. ‘The beekeeper should also examine the stores, for bees 
require large amounts of food during the spring, and, while they usually obtaim 
considerable nectar outside, it is rarely enough to provide stores for the very 
rapid rate of breeding that is necessary at this time. If food is needed it may 
be given rapidly in the form of thick sugar syrup, or it is even better to provide 
combs of honey. : ; , 

_ For those who are desirous of increasing their apiaries, this is a good time to 
purchase additional colonies, although the prices asked now are usually higher than 
‘those ruling in the autumn months. Bees purchased now are not only easier, to" 
transport while the weather is still cool, but they may also be expected, during 
normal seasons, to bring in an immediate return, If the hives are to be moved by 
_ motor..truck, the combs should be placed parallel with the axle, but if it © 
intended to transport them by rail, the combs should be parallel with the rails. 
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Black Scurf or Rhizoctonia Disease of Potatoes. 


Black scurf or Rhizoctonia disease of potatoes has been very prevalent in many 
consignments of seed potatoes arriving in Queensland during recent months, the 
presence of that disease resulting in numerous condemnations. : 

This disease receives its common name from the fact that the fungus causing it 
is present on the tubers as small black lumps very similar to small lumps of” 
soil. They are easily distinguished from lumps of soil, however, by the fact that 
when wet they are deep black and are not easily washed off. These black lumps 
are the sclerotia or resting bodies of the fungus. The presence of these resting 
bodies on table potatoes would not cause an appreciable decrease in their market 
value. 

If potatoe seed bearing these black lumps is planted, the resting bodies 
throw out cottony threads of fungus, which may grow up to the. young potato 
Shoots, attacking them at about ground level or even higher up, causing a rotting 
and dying away, or in the dry weather a wilting and shrivelling. The plant throws 
out more shoots which are usually small and stunted, giving it a bunched appear- 
ance. Aerial tubers may be borne on these shoots. The fungus may attack the 
plants in a very young stage, causing ‘‘misses’’ in germination, Affected plants 
produce few and small tubers, and yield is reduced very considerably if infection 

“4S severe. * 

As can be seen from this description, the disease is carried on the seed by the 
black resting bodies of the fungus. The fungus, however, once introduced into an 
area, is capable of attacking plants other than the potato and is able to remain 
alive in the soil for a number of years. By treating the potato seed before plant- 
ing the black resting bodies of the fungus can be killed, but if the treated seed 
1s planted in soil which already has the fungus in it some diseased plants must be 
expected: 

. An order to prevent losses from black scurf a rotation of crops should be prac- 

tised, and seed selected which is free from this and other forms: of scab. As 
4n additional precaution the seed may be treated on the farm with either of 
two fungicides, namely, acidulated corrosive sublimate or hot formalin golution. 
Particulars regarding these treatments may be obtained on application to the 
Department of Agriculture and Stock. 


A Substitute for Milk in Pig Feeding. 


Once again at this time of the year most pig raisers are faced with the pro- 
blem of feeding pigs with little or no milk. It is generally known that meat- 
meal is a good substitute for separated milk in the pig’s diet, but unless it is 
used carefully, meatmeal may prove an expensive food. 

Meatmeal, which is a by-product of abattoirs and meatworks, is sold under 
Several trade names and some varieties contain a small percentage of bonemeal. 

t is a wholesome food, convenient to use, and costs from 9s. to 10s. 6d. per 
aa Ib. bag, Brisbane, the higher-priced brands containing a higher percentage of 
otein, 2 . : 
As meatmeal is so expensive in comparison with other pig foods, it should 
be used more freely than is necessary. 
. Separated milk, which meatmeal replaces, is used according to its avail- 
ability, pigs sometimes receiving milk as their sole diet, but actually pigs will 
mw on very small quantities of milk used in combination with grain and other 
ods such as pumpkins and sweet potatoes; the milk supplies a large part of the 
Eaptoin necessary to balance the ration. Each pig from weaning until baconer 
®ge and each dry sow should receive a minimum of three-quarters of a gallon 
Of separated milk daily, and each sow with a litter double that quantity. 
i When these minima quantities of separated milk are not available, meat- 
rao may be substituted, using 4 lb. of meatmeal to replace each three-quarters 
*F & gallon of separated milk. 
Pigs thrive on a mixture of milk and meatmeal, or meatmeal alone as the 
Protein-rich portion of the diet. The quantities used should not exceed from 
2a 2 Ib. daily per pig from weaning to baconer stage, according as to whether 
Rost lucerne is available or not; and 4 lb, for each dry sow and 1 Ib, daily 
T each sow with litter. , 
in By feeding a constant quantity of separated milk or meatmeal, and inereas- 
BS vie grain and other foods according to the pig’s appetite, the nutritive ratio 
automatically widened as the pig grows and satisfies its requirements. 
mining Cases where pigs have access to good young pasture or green crops, the 
vet ium quantity of separated milk or meatmeal stated above may be reduced 
P to 50 per cent., depending on the quality of the green foods, 
Meatmeal may be fed dry or mixed with milk or water. 


not 
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The Apiary. 

Now that the days are becoming warmer, it is desirable that all the hives 
should be thoroughly cleaned. This is best effected by providing a clean spare 
hive, and transferring to it the frames, one by one, atter scraping the wax and 
propolis from the top bars. The hive thus emptied is then thoroughly cleaned, 
all the burr-comb, propolis, wax, moth cocoons, and other debris removed, after 
which it is ready to accommodate the frames and bees from the second colony. 
This change into a fresh hive is continued throughout the entire apiary, taking 
eare, however, that the original position occupied by each hive is not altered. 


“When the colonies are being overhauled, any hives that are leaning should 
be levelled up, as this will result in straighter combs being built. The queens 
should also be looked for, before the colonies become more populous. Note 
their age, and if, from the small size of the brood nest, their egg-laying capacity 
appears to be declining, their hive numbers may be entered in the notebook as being 
among those which require requeening. 


At this time any faulty combs that do not contain brood may be removed. 
If brood be present, the faulty comb should be gradually moved outside the cluster 
to the side of the hive, and then removed-after all the brood has matured. The 
spaces may be filled with frames containing full sheets of foundation, as the hives 
should never be left without their full complement of frames. 


One of the chief aims in manipulating bees is to endeavour to have them at 
their maximum strength at the time of the chief nectar-flow. Observations of the 
local flora, with a careful note of the buds showing on the various eucalypts or 
other trees, together with a record of the rainfalls and climatic conditions generally, 
are good guides in this respect. If the chief flow occurs early in the season, 
preparations should have been made during the previous autumn to see that each 
colony possessed a young queen, and that they had sufficient stores. The ideal to 
strive for is two full-depth bodies filled with brood, and if this strength can be 
built up just before a nectar-flow, the bees will fill two or even three honey supers, 
as a young, high-grade queen will be able to keep two hive bodies filled with brood 
during an average season. As the consumption of stores by weaker colonies is 
just as great as by strong ones, and as they give less surplus honey, it is evident that 
a moderate number of strong colonies is a better business proposition than a larger 
number of weaker ones, besides requiring less work. Furthermore, an apiary 
containing colonies of even strength is an indication of the beekeeper’s skill and 
good management. 


Metallic Flavour in Butter. 


The metallic flavour in butter may have several causes. Among them is the 
condition of or care bestowed on the various pieces of machinery used in neutralising, 
pasteurising, and holding cream. As a rule the metal surfaces of all cans, pas- 
teurisers, and vats are kept in a first-class condition, but it sometimes happens 
that farmers, manager, buttermakers, and others are a little too eager to substitute 
some strong alkali washing powder for elbow grease. By sprinkling the ary 
powder on the metal surface of the vat, coil, or pasteuriser, they cause an undesit- 
able chemical action, resulting in the solution of the tin coating, the exposure 
of the base metal, and the metallic flavouring of the butter. All persons responsible 
for this work are, therefore, advised strongly to always use only a very little dilute 
alkali washing powder in cleansing their machines and apparatus, and to rinse 
them thoroughly with clean, sterile water after washing them. It is a 0° 
plan to protect the tinware from strong alkali or metal brushes, or anything which 
scratches or corrodes the tinned surface. A rusty vat or can should not contimu? 
to he used, but should be replaced by one that is covered thoroughly with a g00° 
clean, smooth coating of tin. Rusted and corroded tinware may be in use on a farm 
from which the cream is received, so that the butter factory management should 
not only investigate the condition of its own utensils, but insist on the cream bein 
delivered to the factory in perfectly smooth, well tinned, seamless cans. This 
is a provision of the Dairy Produce Act. 


Gream should be delivered before it becomes exceptionally sour, and not allowed 
to stand in either tin cans or vats for too long. Otherwise, the action of | Je 
high acid of the cream on the metal of the cans or the vat is likely to be responsib ? 
for a part of this metallic flavour. Cans that are too large for conveyance = 
eream to the factory, that is, say, an eight or ten-gallon can, with only one sa 
two gallons of cream in it, should not be used, for metallic flavours are likely 
arise through the cream splashing around the sides of the can during transp? 
the factory. 


- 
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‘The Nutritive Value of Pasture Plants. 


Numerous inquiries are received each year by the Department of Agriculture 
and Stock from dairy farmers and other stockraisers regarding the relative values 
of different grasses and clovers for cream production and for fattening stock. 
One inquirer might ask whether Kikuyu grass is as nutritive as paspalum; another 
query a report that some newly-discovered grass is as valuable a feed as lucerne. 
To all who seek information of this nature, three facts must be pointed out:— 


1, Chemical analysis gives some idea of feeding value, but the grazing 
animal is the final judge. 

2. Certain plants have a higher nutritive value than others. 

3. Stage of growth has a marked influence on nutritive value. 


With regard to the value of chemical analyses in comparing feeding values, it 
must be emphasised that palatability and digestibility are factors as important as 
the quantity of the different nutrients in each 100 lb. of the pasture. Obviously, 
if a plant is distinctly unpalatable, and entirely neglected by stock as a conse- 
puence, its feeding value is nil. Again, a particular plant might appear on its 
chemical analysis to have a high feeding value, yet actually be quite a poor fodder 
because of the indigestible nature of its chemical contents. Unfortunately, feeding 
trials to determine the exact value of each of the better known pasture plants 
would be expensive to conduct, and for the time being palatability and chemical 
analyses (the latter interpreted in a commonsense way) must form the basis of 
comparative tables, 

It is quite well known that paspalum, Rhodes grass, Kikuyu grass, and lucerne, 
for example, are of much greater feeding value than spear-grasses, barbed-wire 
grasses, &c. Feeding trials probably would reveal the former series to contain a 
higher proportion of digestible nutrients than the latter series, and chemical analyses 
Certainly point that way. Clovers and other recognised pasture legumes generally 

iffer from grasses in possessing a higher proportion of proteins in relation to fats 

and carbohydrates, but are not necessarily of higher feeding value. Indeed, for all 
Classes of stock a mixed ration of grass and clover (or other legume) is better 
balanced than a pure leguminous ration. 


., In recent years much evidence has been collected to show that pasture in 

its young state is much superior to mature pasture. Short young pasture is well 
Provided with proteins, fats, carbohydrates and minerals all in a highly digestible 
orm. With increasing age the protein and mineral contents fall, and indigestible: 
fibre inereases at the expense of the carbohydrates. For this reason, different 

Plants cannot be compared on their chemical analyses unless the samples analysed 
Tepresent material at approximately the same ‘stage of growth. 


Second-hand Bulls. 


Second-hand articles are not in demand or favoured by most people.. Rightly or 
wrongly, we have more or less prejudice against being second-hand owner of most 
things. There is a pride in original ownership, whether it be a fast horse, 
4 record-making cow, or a prize pig. This matter of prejudice or pride may be 
“arried too far, and work injury to live stock progress. Effort is being made by 
Ose who realise the value of a proven sire to get all breeders to appreciate the 
Second-hand well bred dairy bull. Some breeders are already following the prac- 
ah of using no bull except one that has proven himself a getter of good stock. 
hat is the measure of a sire. It is not possible, of course, for all to select a 
ull that has a line of capable progeny behind him. The old bulls are passing 
ah new breeders are demanding bulls, and not all bulls should be kept. Plans 
ould be made to keep all sires that have proven themselves getters of good stock, 
and use them as long as possible. It is not uncommon to find a string of good 
Producing and well formed cows and their sire gone to the slaughter-house, 
use line-breeding was not considered desirable or because the bull showed signs 
bull ing wild. If all breeders appreciated proven blood, the second-hand good. dairy 
Would sell for more than the new untried bull. Selling a bull under the 
Pretext that he is wild and dangerous is not a sufficient reason, for all bulls should 
© treated ag though they were not to be trusted and provision should be made 
ccordingly, 


fo Tn. the selection of a bull, pedigree records of his ancestors and their con- 
fain and his type should always be considered. All these items are valuable 
owes,t0 the breeder who is looking for a bull to head his herd. The crucial test, 
Wever, can only be made through use, by seeing and knowing the capabilities of his 


eca, 


Fe 8eny. It is quite possible for a bull to be well bred and yet be unable to pass 
Beenie inheritance on to his offspring. In short, do not hesitate to purchase a 
-ha 


nd bull if he is sound, well bred, and has proven himself a good breeder, 
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Fat Lamb Production. to ‘ wyited : 

Recognising that Queensland generally lags behind other States in the production 
of fat lambs, the Minister for Agriculture and Stock, some two and a-half 
years ago, inaugurated a scheme for the encouragement of this branch of the 
sheep industry. Rams of British breeds were purchased in the South and distributed 
to farmers who had cultivation or promised to cultivate. The necessity for 
cultivation was urged on all farmers, it being thought by officers of the Depart- 
ment that fat lambs off grass country, even if prime, were more or less in the . 
nature of a fluke. The breeds purchased were Border Leicesters, South Downs, 
Dorset Horns, Shropshires, and Romney Marsh. 

In certain cases where a farmer owned a stud ram of particular breed, stud ewes 
were supplied with the idea of fostering the breeding of pure stock, 

All sheep supplied to farmers are on loan, and remain the property of the 
Department. The progeny and wool, however, are the property of the farmers 
concerned. 

The interest taken in the scheme, and the results to date, have been highly 
gratifying, and it is now no uncommon sight to see a pen of true sucker ecross- 
bred lambs on sale at Cannon Hill. Prices, too, during the ‘period under 
discussion have been generally profitable. 

The greatest drawback to ihe production ef fat Jambs on the Darling Downs 
in quantity has been, in the past and still is, the difficulty of purchasing good 
crossbred ewes as the mother flock. : 

If a start has to be made with Merinos the best ewe for fat lamb raising is bred 
by the introduction of one of the long wools, such as Border Leicester, Lincoln, 
or Romney Marsh into the strong-woclled, robust type of Merino ewe. The ewe 
pat of this drop should then be retained as the future dams of the lamb-raising 

ock, 

As to suitable ewes for the fat lamb industry, it is believed that graziers on 
the fringe of the Darling Downs or further out would find it profitable to 
join Jong-woolled rams of British breed with their cast-for-age ewes with the idea 
of selling the progeny annuaily as fat lamb ewes on the Downs, Into the 
crossbred ewe flock, as described, should be introduced a ram of the Downs type- 
Opinions necessarily differ in the matter of crosses. The South Down is the 
fashionable lamb at the present time, but it should be remembered that this 
cross must suffer no check from birth to block. The Dorset Horn gives a very 
nice lamb, early maturing and hardy. The use of the Border Leicester should 
be encouraged in every way. In addition to an early-maturing lamb filling 
every want, it must be remembered that the skin value of this lamb is worthy of _ 
consideration to a far greater extent than either the Dorset or the South Down. 

Pure-bred Corriedale ewes are hard to come by, but should the opportunity 
oceur a farmer would be well advised not to let it slip. Pure Corriedales are 
hard to beat, good mothers and heavy milkers, besides growing a profitable fleece. 

Generally, the wool from a flock retained for fat-lamb breeding is a secondary 
consideration when compared with the production of fat lambs. 


Eradication of Old Tobacco Plants. 

The degree of success achieved in the present efforts to establish an extensive 
and flourishing tobacco industry in this State will be dependent in large measure 
on the practicability of checking the ravages of various pests and diseases. So 
far as Queensland is concerned, leaf miner and stem borer constitute a very serious 
menace to success, and it is essential that the populations of these two insects 
carrying over from the old crop to the new one be reduced to a minimum. 

Much can be accomplished by the elimination of breeding grounds during 
the months intervening between successive crops of tobacco, because in some of the 
more important tobacco districts practically nothing but tobacco is grown. Hence, 
if tobacco plants are uprooted and destroyed by fire as soon as possible after the 
completion of the harvesting of the leaf, and if volunteer plants are similarly 
dealt with, the new tobacco crop should get a good start free from any serious 
infestation. The position will be still further improved if the destruction of 
these tobacco plants is accompanied by the elimination of several ieaf miner wee 
host plants, which occur in the main tobacco districts, and are botanically closely 
allied to tobacco. Again, from the point of view of insect control, the productio? 
~ of two tobacco crops in twelve months, which has been attempted in some districts; 
is fraught with great danger, at least in so far as the incidence of leaf miner 
and stem borer is concerned, and should be avoided on that account. 

The procedure just recommended will, of course, also materially help to reduce 
the carry-over of tobacco diseases. 


1 Ocr., 1936.] QUEENSLAND AGRICULTURAL JOURNAL, 567. 


Pruning Custard Apples. 


Many requests are made to the Department for advice as to the reason for the, 
shy-bearing habit of custard apple trees. Incorrect -methods of pruning, and! 
particularly pruning at the wrong time, are in large measure responsible for the; 
trouble. — ! 

Custard apple trees possess naturally a vigorous growing habit, and if severely 
pruned whilst dormant during the winter, respond during the following warm 
months with an excessive growth of new wood, with ‘the consequent sacrifice 
of the erop of fruit. The correct time for pruning in order to ensure fruit 
production is, therefore, most important, and the operation should be delayed until 
the first rise of sap in the early spring months—in Southern Queensland usually 
about September. The rise of sap is indicated by the swelling of the buds. 
along the branches and the appearance of very young foliage. 


If left to grow unchecked, the trees have an unruly, straggling habit of 
growth, with the lower branches often resting onthe ground. These should be 
cut away, leaving about twelve inches of space between the lowest branches and the 
ground. Any young growths arising from the main branches and tending to crowd 
the inside of the tree should be pruned out, whilst the long, whip-like terminal 
growths at the outside of the tree should be reduced by one-third to one-half their 
length in order. to form a compact, well-shaped’ head. : 

‘ Lipatet: 


Derris and Cube Sprays and Dust. 


Insecticides prepared from a number of species of Malayan plants belonging 
to the genus Derris have come into favour during recent years. These plants are 
well known, as a source of fish poison, both in Malaya and in the South Seas, where 
the natives pulverise the roots,and throw the resultant powder on the surface of a 
Pool or stream containing fish. The fish are stupefied, rise to the surface, and 
are then collected by the natives. It has been demonstrated that certain active 
Principles in these plants are also highly toxic to some insects, and insecticides 
Prepared from them possess the great merit of being safe for application to edible 
' portions of plants due for harvesting at an early date. The derris insecticides act 

th as a contact spray or dust and as a” stomach poison, and have given very 
Satisfactory results against the common cabbage caterpillar, the onion thrips, and 
Various species of aphids, including the cabbage aphis. 


_ Cubé is the name applied to a group of South American fish poison plants, which 
Are also a source of insecticides similar to those obtained from the genus Derris. | 


The derris and eubé insecticides are generally marketed as proprietary lines, 
and the firms selling the various brands usually supply full details as to the 


Strength of application. 


Milk from Newly-calved Cows. 


in With the approach of spring, dairy farmers should be careful regarding their. 
a8 creased milk supplies, especially colostrum milk, The milk of the newly-calved 

cas abnormal, and is.called colostrum or beastings. It is yellow in colour, has 
_ tather strong pungent taste, an unpleasant odour, a sickly albuminous flavour, 
a igh specific gravity, high total solids, high albumen, and low figures for fat and 
Zar, The fat of colostrum has different properties from that of normal milk, 
ou the sugar is largély glucose and not lactose—it also shows a larger proportion 

Phosphate than normal milk. 

Such milk serves only as food for the new-born calf, and not as a means for 
Fieee the supply to the factory. Besides serving as food for, the calf it — 
Oxia ees the resistance of the calf to disease during the first few days of its 
Gace The milk becomes more normal day by day until, in seven days after 
Berres , it is practically normal, although it may take up to a fortnight to attain 

ct normal composition. 
at ies is advisable to isolate the newly-calved cows, and for the first seven days 

‘a Cast this colostrum milk should not. be mixed with normal milk, either for 
whole or cheese. Cream from such milk blended with good cream results in the 
ro} eet delivery being graded down either to second grade, or in being” completely 

lected, Therefore, do not separate this milk on any account. Colostrum mill is 
t for cheese-making, ,since it is: casily coagulated by hedt, curdles very 
th acids and rennet, and results in very poor quality cheese. i 


Therefore, remember (1) colostrum milk is food for young calves only; (2) 
Ould on no account be sent to cheese factories or as cream to butter factories. 
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Orchard Notes 


NOVEMBER. 


THE COASTAL DISTRICTS. 
Citrus Fruits. 


In the citrus orchard the increase in temperature and the possibility of a dry 
period call for the utmost attention to soil conditions, particularly aeration and 
moisture conservation. At the slightest sign of distress, owing to lack of moisture, 
trees should be thoroughly irrigated whenever water is available for this purpose. 


At the same time care and attention should be given to cultivation, juear AE) 
on hillside orchards, and in the coastal districts the possibility of the approac 
of storms will prompt growers to consider the completing of each cultivation by 
forming shallow drains to care for excess water and prevent soil losses. 


Attention must be given to the incidence of mites, which are the direct cause 
of the darkening of the skin of the fruit known as ‘‘Maori.’’? Usually the first 
indication of the trouble is when, with the sun shining on it, the fruit has the 
appearance of being covered with a grey dust. If examined with a good lens, 
the skin will be seen to be covered with numerous yellow slug-like insects which 
are living on the skin. 

Under certain weather conditions scale movement may be expected. 


Detailed information regarding insect control may be obtained from Depart- 
ment publications on the subject. 


Pineapples. 

Continue planting pineapples as discussed in these notes last month, always 
remembering that the modern practice is smaller areas, close planting with more pine- 
apples per acre, quicker, better, and more healthy growth, and finally better fruit by 
liberal fertilising through the leaf bases with 10-6-10. Taken all together, these 
recommendations tend towards the elimination of wilt. 


Bananas. . 

_ New Plantings—November and December are very suitable planting months 
in most districts. Just as modern methods have effected ,great improvements in 
pineapple culture, so they might be applied in principle to banana growing. 
Smaller areas and larger production per acre should cut overhead costs and lighten 
labour, lengthen the profitable life of the plantation, and reduce the time of 
eS for the crop. To this end select planting material with care, plant in 
large holes, and break up the ground as soon as possible after planting. To 
prevent the loss of top soil by erosion and to provide the bananas with a cooler 
and moister environment, plant a cover crop as soon as weather permits, an 
initial weed growth has been suppressed. This will hold the loose surface soil 
during the summer rains. 

Young Plantations—The correct follower or followers for each plant should 
be selected, if not already done, and all additional suckers suppressed. Cultivate 
to conserve moisture and mulch with a cover crop. A complete fertilizer wil 
improve the coming crop. . 

_ Old Plantations.—De-sucker to one follower to each plant. Apply a completé 
fertilizer, if not already done, and cultivate to conserve moisture. 


General.—Bait for borers; be prepared for grasshopper and caterpillar plagues; 
watch for bunchy top. : 


THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 


Ke the orchards and vineyards in a thorough state of cultivation, so as to keeP 

down all weed growth and conserve moisture in the soil. This is important, 8 
if a long spell of dry weather sets in, the crop of summer fruit will suffer severely 
from the lack of moisture. Citrus trees should be irrigated where necessary, and th? 
land kept in a state of perfect tilth. Spraying for codlin moth should be ‘continued, 
and all pip fruit trees must be bandaged at the beginning of the month; furthe™ 
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the bandages must be examined at frequent intervals and all larve contained in 
them destroyed. The neglect to spray thoroughly and to attend to the bandages 
properly is responsible for the increase in this serious pest in the Granite Belt, and 
growers are warned that they must pay more attention. to the destruction of this 
pest if they wish to grow pip fruit profitably. Fruit fly may make its appearance 
in the cherry crop; if so, every effort should be made to stamp out the infestation 
at once, as, unless this is done, and if the fly is allowed to breed unchecked the later 
ripening crops of plums, peaches, apples, pears, apricots, and Japanese plums are 
bound to become more or less badly infested. Combined action must be taken to 
combat this the most serious pest of the Granite Belt, and growers must realise that, 
unless they take this action and see that careless growers do not breed the fly whole- 
sale, they will never keep it in check, and it will always be a very heavy tax on their . 
industry. Rutherglen bug is another serious pest in this district, and is propagated 
by the million by careless orchardists.. The best remedy for this pest is to keep the 
orchard clean and free from weeds. Brown rot in fruit should be watched for care- 
fully, and, on its first appearance in a district, all ripening fruit should be sprayed 
with the sodium sulphide wash. 


All kinds of leaf-eating insects should be kept in check by spraying with arsenate 
of lead, and all grape vines, potatoes, and tomatoes should be kept sprayed with 
Bordeaux or Bungundy mixture, the former for black spot_and downy mildew, and 
the latter for early and late (Irish) blight. 


WHEN THE HORSE PULLS BACK. 


The two methods for curing a vice in horses which have been handled badly as 
youngsters described below are from ‘‘1000 Handy Hints’’:— 


_ (1) If you have a horse that pulls back on the reins when you tie him up, try 
this old dodge. Get a light rope and double it to form a crupper. Place the loop 
Over his tail, and the other ends through the ‘‘D’’ on the saddle, then through the 

it-ring to the post or rail. You should have to do this only a couple of times. 


Plate 255. 


(2) To cure a horse that pulls back when tied up and breaks reins and bridles, 
1 effective method is practised in the Northern Territory, where abo-broken horses 
“re often afflicted with the habit. A hitching-post is fitted with two, strong ring-bolts, 
one about 18 inches above the other. To the top ring-bolt the reins are attached, 
pee With cotton or thin string so that a tug will break them away. Round the horse *g 
thes » Close behind the head, is placed a close loop of rope, preferably plaited, and 
“tet So that it won’t slip and choke the nag. From this a strong thin rope is led 
the wgh the ring of the bit, through the lower ring-bolt on the post, back between 
5 © prad’s legs, over his back and across his chest to return between his legs, where 
slip-knot is formed. As soon as the reins snap the horse finds himself suddenly 
ae Painfully caught by head and shoulders. After one or two experiences like that 

"can tie him up with a strand of spider web. : 
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Farm Notes 


\ 


NOVEMBER. 


Fretp.—Farmers are commencing to realise that quick-maturing wheats which 
possess a degree of rust resistance are more dependable than the slow-growing and 
often rust-susceptible kinds, which are gradually giving place to these and mid-season 
varieties. : 

Growers are advised to make every preparation to work up the surface of the 
ground immediately after the remoyal of their crops, so that the soil may be put 
into good condition to receive any rain which falls, the conservation of which is 
the best guarantee for the success of the next succeeding crop. Such initial prepara- 
tion also encourages the early growth of all foreign and weed seeds and permits of 
their eradication by the implements used to produce the desired soil mulch. In such. 
manner paddocks are kept clean and the purity of crops is maintained. The 
careful preparation of areas intended for maize-planting cannot be too strongly 
impressed upon growers. Deep and thorough ploughing, followed by cross-ploughing 
and subsequent cultivation of the soil, must precede sowing if success would be 
attained; and all efforts must be concentrated to obtain a good surface mulch. 
Failure to follow up the subsequent sowings by harrowing prior to the appearance: 
of the young plant conduces to weed growth and very often entails, by neglect of 
this operation, subsequent hand-hoeing between the plants in the drills. Harrowing 
should be discontinued before the plant breaks through the surface, otherwise damage 
will accrue to the tender shoots of the young plants, When the young maize plant 
has hardened up it may, with advantage, be lightly harrowed in the direction of 
the drills, but such practice must discontinue once the plant has attained a height 
of 6 inches. Close cultivation by inter-row cultivation implements is necessary after 
every shower to conserve moisture and to prevent weed growth, care being taken to 
ensure each cultivation being shallower than the preceding one, and so prevent damage: 
to the root system of the plant, which is extensive. Inter-row: cultivation should 
cease with the advent of the cob on the plant; and, if proper attention has been 
given to the crop, it should, at this period, be unnecessary. Where crops are planted 
on the check-row principle, inter-row cultivation is facilitated, and more even <rops 
result. 

The French millets (red and white), owing to their rapid maturing qualities, 
form excellent intermediate or supplementary crops, and are suitable for present. 
sowing. Their value for fodder and seed purposes. is worthy of more general 
recognition at the hands of the average farmer. ~ — 


Past dry periods have impressed upon us the necessity of providing during 
good seasons against the return of less favourable ones, and in this connection 
the cultivation of quick-growing fodder plants appeals to us. Many varieties of 
useful classes of fodder can be cultivated over a large portion of this State; chief 
of which, perhaps, are the sorghum family for grain and fodder purposes. Of 
the latter, Sudan grass has much to commend it, and is fast becoming one of the 
most favoured by stockowners. Grain sorghums, of which Feterita, Red Kaffir, and 
the various Milos are examples, should occupy a more prominent position for purposes 
of horse and pig feeding, and are particularly suited to those localities which are 
unsuitable for maize production. Some varieties of sorghums have strong frost- 
resisting qualities, and lend themselves to those localities where provision for some 
form of ‘succulent fodder is necessary during the winter months. 


“AN APPRECIATION OF THE JOURNAL. 


A Kandanga dairy farmer writes:—‘Herewith please find 
renewal for Journal—ss. for another five years. I must say vt 
is a journal which every man on the land should not be without 
.... I would not let it drop as long as I am occupied on the 
land, and file every copy I receive for reference. Thanking the 


Department for the Jowrnal, which I value... .’’ 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staffs of the Queensland Baby Clinics, dealing with the care and general welfare 
of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


MOTHERING. 


How important for the baby that he should have good ‘“‘mothering??~ 
from his earliest infancy. The foundations of good conduct, self- 
Control, in faet all the high qualities of character are laid down in 
mfaney and childhood. ‘‘Mothering’’ includes all handling, feeding, 
‘nd the mother’s and guardian’s whole attitude towards the baby. All 
abies are extremely sensitive to our way of touching them, to the tone 
of the Voice, and the ‘‘atmosphere’’ we inevitably carry around with us. 
han even, peaceful, loving atmosphere they thrive; in an atmosphere 
ot unrest, worry, or irritability they either wilt or become nervy and 
Mritable, too. Babies vary, and some are much -more sensitive than 
others, A baby is quick to respond to the mood of the one who is 
handling him, but naturally he is in‘touch to the greatest degree with the 
mother who nurses him. Both mother and baby gather in a wonderful 
Store of peace and health from these uninterrupted periods of calm. 
aby seems to ask for very little in the first few months, just the right 
°0d at the right time, sleep, warmth, fresh air, and an atmosphere which 
allows him to grow naturally. 


Regularity enters largely into good mothering. The whole universe 
Works in rhythm, mother and baby are no exceptions to the great law of 
°rder, Tt is for this reason that we form a regular routine for baby with 

© tewest possible unnecessary breaks and changes. 
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Wise Loving. 

He needs loving—an unloved baby shows it in his face—but it must 
be wise loving. This is, of course, a most difficult thing to achieve. It is 
hard to love unselfishly. Baby needs to be handled and loved and played 
with, but not just whenever his elders feel inclined to do so. Quite 
definitely it is bad for him during or after a feed. Many cases of 
vomiting are brought about by the injudicious handling of a newly-fed 
infant, by fondling, rocking, jogging, or jolting him, or stimulating him 
to smile, &c., immeditely after a feed. A healthy baby loves to lie 
awake talking to himself, playing with his hands or toes, growing and 
developing naturally and evenly. Do not disturb this precious time of 
healthy growth for both body and mind just for your own joy and enter- 
tainment in the responsive smile, the joyous chuckle. Undoubtedly it is 
hard, just because baby is so utterly lovable, responsive, and wonderful, 
but we are not looking very far ahead if we cannot restrain ourselves 
now for his ultimate good. If the nervous system is over-stimulated now, 
baby will grow fretful, irritable, and probably have digestive upsets. 
Eyen without these immediate results it means that he is not making the 
right beginning towards being the child who can amuse himself happily 
and independently, and who will be even-temperéed, happy, and stable 
throughout life. Good ‘‘mothering’’ lays the proper foundations for the 
child, and the responsibility for good mothering lies with the parents. 


Without a certain amount of talking to, handling, and nursing, baby 
would be slow and unresponsive. It is the meaningless movements of 
jogging, jolting, patting, etc., that are bad for him, and the absurd efforts 
and grimaces made to coax him to smile. Play is the natural joyous 
overflowing expression of an infant’s growing intelligence. It may be 
gently encouraged, but it should always be spontaneous and not forced 
on the helpless little one. 


IN THE FARM KITCHEN. 
FRUIT DRINKS FOR SUMMER. 


Among the following recipes for warm-weather drinks are many suitable for 
serving to small people, while grown-ups will find all of them palatable and refreshing. 


Amber Fruitade. 
Take 1 Ib. loaf sugar, 2 large lemons, 24 gills water, 1 grapefruit, 1 orange. 
Measure sugar into a saucepan. Add the water. Stir occasionally, till sugar 
is dissolved. Bring to the boil. Boil for five minutes. Halve the fruit, carefully 
remove pulp and juice, and add to the syrup. Bring again to boiling point and 


allow to simmer round the edge. Skim carefully, When cold strain through 2” 


hair sieve or muslin. Add soda-water to taste. 


Ben Fritski. , 
Take 1 cupful sugar, 1 pint cold water, 1 Ib. tin grated pineapple, 1 orange, 
3 lemons, 2 bottles ginger ale. 


Boil sugar and water together for ten minutes, Add pineapple and the juice 
of orange and lemons. Strain, cool, and add chipped ice, Pour in ginger ale an 
serve. 


Fruit Nectar. 


Take 1 quart water, 2 cupfuls grapefruit, juice 4 oranges, 2 cupfuls sugary 


juice 4 lemons, 1 egg-white. 


Mix together the water and sugar. Heat to boiling point, then boil slowly for 
ten minutes. Cool, add grapefruit (cut into small pieces), lemon and orange juice. 
Freeze to a mash. Add stiffly-whipped egg-white, then chill for three hours, 204 
use, 


—_— 
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Fruit Punch (I). 

Take 6 lemons, $ cupful pineapple juice, 1 cupful weak China tea, aerated 
water to taste, 1 slice tinned pineapple, 2 mandarins, sugar, apple, and orange. 

Squeeze the juicé from the lemons. Strain and add the strained juice of 
the mandarins and pineapple juice. Pour into a tall jug. Add the tea, sugar to 
taste, and stand, stirring occasionally, until. sugar is dissolved, Then add aerated 
water to taste. Serve ice cold, with diced pineapple and a few slices of apple 
and orange floating in the cup. fs 


Fruit Punch (II). 


Take 1 quart water 4 Ib. sugar, 1 small tin pineapple, juice 4 lemon, 1 orange, 
maraschino cherries, cracked ice. 


Boil together the water, sugar, and chopped pineapple for twenty minutes. 
Add the juice of half a lemon and one orange. When cold strain, add some 
maraschino cherries, and serve with cracked ice. 


Fruit Lemonade. 
Take 1 lemon, 6 strawberries or raspberries, sugar to taste, crushed ice, 


Crush the strawberries well, add a teaspoonful sugar, the juice of one lemon,, 
-and a little cold water. Strain into a tumbler, add a little crushed ice, and fill 
up with cold water. 


Lemon Squash. 


Take 1 lb. sugar, 1 pint cold water, 5 drops essence lemon, 2 oz. citric acid 
crystals. . 


Place. in a pan the sugar and water, and bring to the boil. Boil quickly for 
four minutes. Remove from the gas and add the citric acid crystals and lemon 
essence. Stir till crystals have dissolved. Bottle when cool, and serve as required, 
With water or soda-water. 


Orange Squash. ; 
Take 3 oranges, 1 lemon, 3 tablespoonsful sugar, 1 pint cold water. 


Gut: the oranges in’ half and prepare two or three thin slices for garnishing. 
Squeeze the juice from the oranges and lemon, put into a jug and add the sugar. 
Allow it to stand for thirty minutes to dissolve the sugar. Add the cold water, 
Sarnish with slices of orange, and serve very cold. 


Apple Water. 

ie Take 4 large apples, 2 oz. castor sugar, 2 tablespoonsful lemon juice, rind of 1 
on, 

1 Peel the apples, cut them into slices, and put them into a jug with the sugar, 

€mon juice, and thinly cut lemon rind. Pour over the ingredients one quart of 

oiling water, cover, and allow to stand until quite cold. Strain and serve. This 

18 a very refreshing drink. 


Strawberry Water. 
Take 3 Ib. ripe strawberries, } Ib, sugar, 4 lemon, cold water. 


Remove the stalks from the strawberries, crush them well and sprinkle the sugar 

pets Leave to stand for about three hours. Press the pulp through a fine sieve, add 

€ lemon juice and one and a-half pints of cold water, and allow to stand for about 

Athy hours, stirring at frequent intervals. Strain and serve after standing on ice, 
1s makes a good summer drink for children. : 


Nurseryade, : 
Take 4 lemons, 2 cupfuls castor sugar, 2 oranges, 1 quart boiling water. 


P} Wash the lemons and oranges and cut the peel as thinly as possible from them. 

ace in a basin. Add water. Cover and stand for thirty minutes, Pour into a 
AUcepan. Add sugar, and beat slowly till sugar is dissolved. Add strained orange 

ain lemon juice, Bring to boil, and boil for three minutes. Cool and strain. Serve 
th additional water to taste. 


Milk Lemonade. 


Take 1 pint of cold milk, 2 pints boiling water, sugar to taste, 6 lemons, 
th Dissolve the sugar in the boiling water and pour it over the lemon rind, then add 
lemon juice. Let it stand till cold before adding the milk. 
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Emerald Fruit Cocktail. 
Take 1 pint grapefruit, grapefruit juice, 4 1b. seeded white grapes, 1 teaspoonful 
finely minced angelica, lemon juice, maraschino syrup to taste. 
Mix the grapefruit pulp and juice with the grapes. Add a dash of lemon juice 
and maraschino syrup (or sweeten to taste), and stand till chilled, Divide between 
six sundae glasses and sprinkle with minced angelica. 


HOW TO USE BANANAS. 
Banana Glory. 

Take one large ice cream block, 4 bananas, 1 tablespoonful lemon juice, 1 cupful 
thick cream, 4 cupful castor sugar, 4 teaspoonful vanilla essence, 

Skin and mash three bananas to a pulp. Place them in a double boiler with 
lemon juice and sugar. Heat till almost boiling, then add vanilla and a pinch of 
salt. Cool. Whip the cream till stiff, then beat the banana mixture gradually into 
the cream. Stand till cold. Put a large ice cream block into a glass dish; pile’ the 
banana mixture on top, and arrange slices of the fourth banana round the dish.. 
Serve decorated with halved marshmallows. 


Banana Cream. 


Take 6 bananas, 3 pint custard, 1 sponge sandwich, 14 tablespoonsful raspberry 
jam, 2 tablespoonsful chopped walnuts, whipped cream, glace cherries. 


-Skin the bananas, then mash“them. Add jam, crumbled sponge cake and 
walnuts, and mix well together. Place in a glass dish. Cover with custard, which 
must be cold. Pile whipped cream on top and decorate with glace cherries. 


Banana Pasties. 

Take 2 cupfuls flour, 2 teaspoonsful baking powder, 8 tablespoonsful butter or 
‘margarine, 1 teaspoonful brown sugar, 1 egg, 1 tablespoonful castor sugar, pinch 
of cinnamon, pinch of nutmeg, 4 teaspoonful salt, 3 teaspoonful butter, cold water, 
bananas, 

First sift flour with salt and baking powder. Add castor sugar and rub in the 
eight tablespoonsful of butter (or margarine) with the tips of the fingers. Mix to a 
dough with very cold water. Roll out on a lightly floured pastry board to one-eighth 
of an inch in thicknesss. Cut into oblongs four and a half inches wide and six 
inehes long. Lay a pecled banana on each piece of pastry. Allow one teaspoonful 
of brown sugar, pinch of nutmeg, and cinnamon, and half a teaspoonful of butter 
foreach banana. Mix well and spread over each. Brush edges of pastry with cold 
water and press edges together. Place on a greased baking tin, brush with beaten 
egg, and bake for sixteen minutes, 


Banana Mousse. 
Take 4 bananas. 2 oz. sugar, 2 egg whites, + pint cream. 


Mash the bananas and sugar to a smooth pulp. Whip the cream until stiff 
and mix in with the bananas. Whip the egg whites until they are a very stiff froth 
and fold them into the mixture as gently as possible. Put the mousse into a glass 
dish and serve, after standing on ice for half an hour. Garnish with chopped nuts 
or grated orange rind. 


Banana Russe. — ’ 

Take 2 egg yolks, $ pint milk, 3 oz. gelatine, 4 gill water, 2 tablespoonstul 
chopped hananas, 3 tablespoonsful sherry, some lady finger biscuits, 4 whole bananas, 
sugar to taste, whipped cream, and cherries to decorate. 

Make a custard with the egg yolks and the half-pint of milk. Add sugar to 
taste. Mix in chopped bananas, the sherry, and gelatine dissolved in the water. When 
beginning to set, pour into a buttered mould, lined with split bananas and finger 
biscuits. When set turn out and decorate with whipped cream and cherries. 


Banana and Pineapple Royal. 
Take 7 bananas, } pint milk, 1 small tin pineapple, 4 oz, gelatine. 


Peel six of the bananas and mash them to a pulp. Drain the syrup from the 
pineapple and put the fruit through a mincer. Dissolve the gelatine in a saucepa? 
with half a gill of the pineapple juice. Add the remainder of the juice to the banana 
pulp. Stir in also the minced pineapple, leaving a little out for decoration, Stra? 
in the dissolved gelatine, then add the milk and some castor sugar if necessary: 
Turn into a dish and leave to set. Just before serving heap some minced pineapple 
in the centre and add the remaining banana cut in slices. Serve with cream. 


lt Bi ty 
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‘Cold Banana Pudding. 


Take 6 bananas, rind and juice of half lemon, 14 tablespoonsful castor sugar, 
1 tablespoonful cornflour, 1 pint of milk, 1 large tablespoonful of apricot jam. 


Mix the cornflour with half a gill of the milk. Put the remainder on to heat, 
with one tablespoonful of sugar and the grated lemon rind. When hot pour it on 
to the mixed cornflour, stirring well. Pour all back into the saucepan and boil 
slowly for six minutes, again stirring well to prevent it from getting lumpy. Peel 
the bananas, mash them with a fork, and put them into the bottom of a glass dish. 
Sprinkle the lemon juice and remainder of the sugar over the bananas; add the 
apricot jam, and mix all well together. When the cornflour has slightly cooled 
pour it carefully over the top of the bananas, &c., but do not allow it to mix with 
them. Sprinkle the top with erystalised violets, and serve when cold. 


Banana Hedgehogs. 

Take 4 bananas, apricot jam, desiccated cocoanut, 2 oz. almonds. 

Meat some apricot jam, and, if very stiff, thin down with just a little water; 
then rub through a sieve. Pcel the bananas and spread with jam, then coat with 


desiccated cocoanut, Blanch the almonds and split into pieces and arrange all 
Over the prepared bananas. 


Banana Honeycomb. : 
Take 4 bananas, 1 pint hot water, 1 pint packet vanilla jelly crystals, cochineal. 


Dissolve the jelly crystals in the hot water and leave until it is beginning to 
Set. Peel the bananas and mash them to a fine pulp, then add to the jelly and 
whisk all together for a few minutes. Stir in a few drops of cochineal. © Turn 
mto a wet mould and leave to set; then turn out on to a glass dish and serve. 


Banana Twists. 
Take 2 bananas, 2 oz. cornflour, 2 oz. castor sugar, 3 0%. margarine, 7 oz. flour, 
egg yolk, vanilla flavouring. 
Sieve the flour and cornflour, Peel the bananas and mash them very finely. 
Cream the margarine and sugar, then add the egg yolk and stir the mixture quickly 
or a few minutes. Stir in the mashed banana, flour, and cornflour, also a few 
drops of vanilla and mix all together to a stiff paste. Turn it on to a floured 
board and roll out. Cut into strips about 7 inches long and three-eighths of an inch 
Wide. Twist each strip and cross the two ends. Place in a slightly buttered tin, 
Put into a moderate oven, and bake gently until biscuit colour. They will take 
about fifteen minutes or perhaps a little longer. 


IN THE HOME GARDEN. 
SOME FERTILIZING POINTS. 


Now that spring is here, renewed interest will be taken in the garden, which 
Should be a feature of every farm home. Most‘soils can be made to produce success- 
Ul gardens, points out a departmental pamphlet, though the process requires time, 
“nergy, some expense, and an appreciation of certain fundamental principles, as 
Well as attention to such important matters as seed and plant selection, and insect 


8nd disease control. 


Intensive gardening demands a higher degree of soil fertility than does ordinary 
field crop culture. An efficient system of soil management should not only make 
allowance for the present crop, but should aim at an ever-increasing reserve of 
‘rtility. It should determine the necessity and value for the particular soil of 
Tganic matter, how most economically to apply this material, then attempt to 
““pplement this where necessary, by liming and the addition of artificial fertilizers. 


Por the maintenance of fertility the city gardener has to place his chief depend- 
ple on chemical fertilizers, and the grower who lacks information as to the 
Re food content of his soil, and who desires to grow a wide range of crops of 
aes requirements he knows little, should play safe by using a high-grade ‘‘com- 
Beth i fertilizer, and give a liberal application. Though he applies more than. the 
pacts actually require, the increased cost is so light that the assurance of having 
ugh is worth the additional expense. : él 
A complete fertilizer is one supplying nitrogen, phosphorus, and potash in 
qs readily available to plants. Ae aan orally applicable complete fertilizer for 
me garden use consists of a mixture of dried blood, superphosphate and sulphate 


ence 


for 
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or chloride of potash. These substances in the proportions by weight of 3, 4, and 1 
respectively give a 5-11-6 fertilizer, or one containing 5 per cent. nitrogen, 11 per 
cent. phosphoric acid, and 6 per cent. oxide of potash. On light-textured soils 
potash could be increased by using the same substances in the proportions of 2, 3; 
and 1, when a 4-11-8 fertilizer would be obtained. 


Dried blood has many advantages as a source of nitrogen. It does not damage 
seeds or seedling roots, becomes available when the root system is developing, and 
is therefore not lost. It is a useful basal form of nitrogen application, carrying 
plants up to the stage where it may be advantageous to apply forcing soluble 
nitrogenous fertilizers. ; 


Sulphate of ammonia may be used in place of dried blood in the complete 
mixture, but should be used in two-thirds the quantity. The use of sulphate of 
ammonia results in loss of lime from soils, and in time develops strong acidity. 
These harmful effects are easily overcome by liming, but it ig not advisable to use 
this fertilizer on acid, lime-deficient soils. : 


The tendency in home gardens is to use quantities of manure without the 
application of potash and phosphate, and results in a bad nutrient balance, which 
accounts for the frequent reports of plants producing excessive vegetative growth, 
with poor flower, fruit, or tuber production. Under such conditions the addition of 
a mixture of four parts of superphosphate and one of sulphate or chloride of potash 
would result in a better nutrient balance. 


For crops such as lettuce, cauliflower, cabbage, Brussels sprouts, spinach, and 
celery, where vigorous growth must be maintained, liquid fertilizers can be applied 
when the plants are well established. The following flowers, provided a complete 
fertilizer has been used initially, have been found to respond to nitrogenous top- 
dressing:—Dahlia, chrysanthemum, calendula, Iceland poppy, sweet pea, primula, 
&e. The soil should be moist before the application of liquid fertilizers. 


The most efficient forms of nitrogen for liquid application are nitrate of 
potash, nitrate of soda, or a mixture of these salts, and nitrate of lime. Sulphate 
of ammonia, phosphate of ammonia, or a complete liquid fertilizer consisting of 
nitrate of potash and superphosphate may be used. These substances are soluble in 
water (superphosphate will leave a considerable residue) and ean be dissolved at 
the rate of 1 to 2 oz. per gallon, and the solution run along the rows from a water- 
can with the sprinkler removed, or applied with a measure in the case of larger, 
spaced plants. : 


If the liquid comes in contact with the leaves, these may be hosed down after 
the application has been made, to obviate the possibility of injury. 


The practice of broadcasting fertilizers is wasteful, since much of it will not 
come within the absorbing range of roots. When seeds are planted in drills, these 
should be opened up several inches ‘broad at the bottom and from 1 to 3 inches deeper 
than the seed is to be placed. The fertilizer is then distributed along the bottom 
of the row, at the rate of an ounce or two to the yard, the drill filled in to the 


desired depth, and the planting made. 


With large growing plants that are spaced, such as tomatoes, cabbages, and 
potatoes, a hole a foot in diameter and several inches deep can be-made with a 
spade, and a small handful of fertilizer scattered in the hole before filling in and 
planting above the fertilizer. Fertilizers for potatoes should be slightly below and 
in a ring about the tuber, rather than directly beneath it. , 


——_—— o> - —___ 


BOGGED STOCK. 


Plate 256. 


When a horse or cattle beast becomes bogged, take a pair of chains and hook 
them together. Then place them under the hindquarters, about the mud level. Ti¢ 
a rope from one side to the other over the beast. To the end of chains A, hitch 
another horse, which will be able to pull the animal out without injuring it as is 5° 
often done when a rope is attached round the bogged animal’s neck. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF AUGUST IN THE AGRICULTURAL 
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1936 AND 1935, FOR COMPARISON. 


{ Pr 


AVERAGE ToTaL | AVERAGE | TOTAL 
RAINFALL. RAINFALL. RAINFALL. | RAINFALL. 
Divisions and —_— Divisions and fiero ect 
Stations. No. of | Stations. No.of 
Aug., | Years’| Aug., | Aug., | Aug., | Years’| Aug., | Aug., 
Re- | 1936. | 1935. Re- | 1936. | 1935. 
cords. cords. 

North Coast. In. In. In Central Highlands. In. In. | In 
Atherton ..| 0-90 | 35 | 0:04] 1-76 || Clermont .. ..| 0-69] 65 | 0-04 | 0-21 
Cairns F | 1-75 | 54 | 0-10 | 2:85 || Gindie 12 TE} 0-65} 37 | 6-06 | 0-89 
Cardwell .. 1, | 1:28} 64 | 0°73 | 1:92 || Springsure .. .. | 1:04 | 67 | 0-10 | 0-40 

ktown ..  ..| 1:22 | 60 | 0:32'| 1-40 | 
Herberton .. mn) OT at) Nil 0°75 || | 

ngham il] 141 | 44 | 8°60 | 0-86 | 
Innisfail. «| 499 | 55 | 0:07 | 11-31 | 
Mossman Mill fee PP IEBY Ps 23 Nil | 0:83 || Darling Downs. i 
Ownsville .. | O51 | 65 Nil Nil | | 
Dalby .. «| 1:20 | 66 | 0-40 | 0-94 
Central Coast. : || Emu Vale .. : 1:07 | 40 0:39 | 0:46 
Hermitage .. 1:15 30 5 0:45 - 
AY Tea euion ..| 0:56 | 49 | Nil | Nil || Jimbour 1:15 | 48 | 0:22 | 0-68 
Bowen i) 31) 0:65} 65 | Nil | 0-05 || Miles 2 1:10 | 51 | 0:36 | 0-31 
Charters Towers ..| 0:53 | 54 | Nil | Nil || Stanthorpe .. 1-77 | 638 | 0-67 | 0-74 
Mackay te | 1:04 | 65 | 0:13] 1-00 || Toowoomba tl] 1:64] 64 | 0-06 | 0-95 
Proserpine ii] 135 | 83 | 0:35 | 1-54 || Warwick .. ..{ 1:44] 7L | 0-51 | 0:62 
St. Lawrence 081 | 65 |} Nil | 1-06 | 
South Coast. | 
3 1} 
Biggenden ..  .. | 1:10] 37 | Nil | 1-11 | Maranoa. | | 
Bundaberg .. .. | 1°28 | 63 | 0°58 | 0:59 | | 
Brisbane 1; 3.| 1:98 | 84 | 0-10] 1-64 || Roma .. | O91 | 62 | 0°48 | 0:59 
Caboolture .. ..| 1:54 | 49 | 0:08 | 2:21 | Ei 
Ghilders 6. ws | 122) 41 | 0-13 | 1:19 
Tohamhurst . 2:22 | 43 0-10 | 4:96 | | 
Gak B; ti] 4:47 | 49 | 0:16 | 0:82 
ayndah i} 1-16 | 65 | Nil | 0-83 | 
Kmple +. | 1:72 | 66 | 0-01 | 1-73 State Farms, tc. | 
Ma ivan as 1:42 | 57 Nil 0:58 | 
N, Tyborough .. | 1:69 Ni: | 1-16 || Bungeworgorai ..| 0:74] 22 | 0-40) .. 
Nembour ~ .. 1:89 | 40 | 0-36 | 4-62 || Gatton College <.| 1-11 | 87 | Nil | 0-51 
Roce tat 1:38 54 pees 1°35 ae Roe aie OD 1a et22 alec wee | ee 
ampton 83 03 *b2 || Mackay Sugar Ex- 
Woodford ..°  :.| 1:69 | 49 | Nil | 2-63 periment, Spaion | 0881 39 | 0-10 | 0-68 
Ute 2 ae 2 2 
A, 8S. RICHARDS, Divisional Meteorolo;zist. 
CLIMATOLOGICAL: TABLE—AUGUST, 1936. 
COMPILED FROM TELEGRAPHIO REPORTS. 
a SHADE TEMPERATURE. RAINFALL. 
< a 
Districts and Stations. s og Means. Extremes. wie 
: . e 
ce s Total. | Days. 
oom 
EAS Max, | Min. | Max. | Date.| Min. | Date. 
< 
le 
Coastal. . In. Deg. | Deg. | Deg. ‘Deg. Points. 
Cooktown. 29-96 SL 68 83 | 2,3, | 58 26 32 4 
24, 31 
Herberton ., , 7 | 51 g4 | 25 | 42 |19,20) Wil 
Rockhampton .. ..| 30:06 | si | 95 | 88 | 25 | 47 1 3 2 
usa ‘| 30-09 75 51 86 24 45 1 10 3 
Diath emer De 3008 | 73 | 41 | “s5 | 27 | 80°} 92 | 40.) 1 
ee oe oe 3 J 
mpnorpenN ag Ty. | t. 66 Yio Bu) |: S74 S| uodael ihe oats| Me cta| at67=: lias 

Somba san sg Che 09 42 80 27 31 1 6 1 

Georges edeinterior. 4 0 Nil 
Bye tee. | 29:00 89 55 95 26 BY 2 H 
ee meno Tepe B0-04 83 49 92 | 17,26] 40 6 10 1 
eee. | 8007 |e c75,:| aon |) Sole} 327 | 8) 1 | 39 1 
Burk estern 


t 23 Ni 
hte to | 96 | 24 | 45 | 5, 30,| Nil : 
Tharg , 31 

omindah ., .. | 80-04 74 47 88 | 16,24 40 | 10, 2 75 2 


é 
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ASTRONOMICAL DATA FOR QUEENSLAND. 


TIMES OF SUNRISE, SUNSET, Phases of the Moon, Occultations, &c. 
AND MOONRISE. 7 Oct., » Last Quarter 10 28 p.m. 

15 ,,  @NewMoon : 8 20 p.m. 

AT WARWICK. 20am ( First Quarter 10 53 p.m. 


moonrisz.| 89 » © FullMoon 3 57 p.m. 


a ; Ee Apogee, 16th October, at 6.30 p.m. 
[a2 e Perigee, 2nd October, at 1.2 a.m. 

October. | November. | Oct., | Nov., {| Perigee, 31st October, at 12.36 a.m. 
1936. 1936. 1936. 1936. , 
| yon! | ns ni Sel abe gus ponuley pont eeD ae Heges will aa 
at | i on the h a ».m. when the Moon in sickle- 
Rises.) Sets. | Rises.| Sets. Rises. Rises. | shape will pass J Hptse only about half a degree to 

— — — | the north of it. With the striking constellation 
| | | | | p.m p.m Scarpio nearby a most interesting group of heavenly _ 
| om. P| bodies may be seen. Jupiter is still in the narrow 


| 
| 
| 
| 
| 
| 


1) 533 | 5-51) 5.3 6.9 | 621 8.33 | southern part of Orphincus, slowly increasing its 
2 | 531] 5:51) 5.2 | 6.10 7:31 9.26 | distance eastward from Antares, a fixed star of the 
3 | 5-30 | 5:52 | 5.1 | 611 | 8-41! 10.33 Ist magnitude near the path of the planets. 

4} 5-29 | 5-53 | 5.0 | 6.12 9-48 11.19 On the 25th at 4 p.m. Mars and Neptune, in Leo, 
aheaes Liye ; M will be less than half a degree apart, Mars has 
5 28 | 5:53 | 5.0 6.12 | 10°51 — traveiled through nearly the hols constellation since 


if 
| “a 
| am, aie Sra at FeDteber pyille RCE far aneu pad 
£ ery : rat ; parently slowly advancing Neptune has been 1 
5548) 4.59)) O-13" | 11-49 fo that constellation since January, 1921. 
| af 12.39 A wide conjunction of Saturn and the Moon will 
| a.m. occur at 1 p.m. on the 27th, an hour and 49 minutes 
| 6.15 | 12°41 +11 | before the Moon rises. 
5.9 “55 57 | “4é On the 31st Uranus, in Aries, will be in opposition 
9 | 5:24 | (55 | 4:57" ee 1.28 ney to the Sun, rising as’ the Sun sets and vice versa. 
| 6.1 2:3 | 2-16 Mercury, rises at 5.25 a.m., 8 minutes before the 
U1 | 5:22 | 5:56 | 4:56 | 6.17 | 2:35 2:45 puny pad peat yD! ett Ate sae a on ee Mee 
42 | 5-21 | 5:57 | 4:55 | 6.18 3-10 3-16 | on the rises at 4.32 a.m., 6 minw 0) 
13 | 5-20| 5:57 | 4-55 | 6.18 3-40 3-52 ie ely and sets at 4.36 p.m., 1 hour 22 minutes 
14| 5:19 | 5-58 | 4:54) 619 | 4-11 4:29 Venus rises at 6.48 a.m., 1 hour 15 minutes after 
15 | 5:18 | 5:58} 4:54) 6.20 | 4:41 5-11 ion Sun fue ale at thee at i ures ae ae 
16 | 5°17 | 5°59 | 4°53 | 6,21 5-17 | 6:58 | diver it on the ist; onthe 1 ses at 6.47 a.m., 
t 1 hour 29 minutes af he Sun, and sets at 8.9 p.m. 
if a816 | SEED leLLES, [7 2Dicl ABB TM WROD GUase Teeter eee rae 
18 | 515 | 6-0 | 4:52) 6.23 | 630 7.41 i ae ae at 3.57 atts 1 its ae a betoes 
19 | 5:14 | 6-1 4-52 | 6.23 7:13 8.36 re Sun and sets at 3.13 p.m. ours 38 minu 
2 6.24 A 9.37 before it on the Ist ; on the 15th it rises at 3.29 a.m., 
of eth 8 Ses ° | 1 hour 49 minutes before the Sun and sets at 2.55 
21} 5:11 | 6-2 | 451) 6.25 | 852 10.35 | pm., 3 hours 3 minutes before it. 
| 6.26 | 9-46 | 11.34 Jupiter rises at 9.31 a.m. and sets at 11,15 p.m. 
, p.m. oF Peace ; on the 15th it rises at 8.46 a.m. and sets 
St 6: 651 | “4d ok 5 | a 28 P.M 
ee 2 SAE Re Cea ee eet Saturn rises at 4.14 p.m. and sets at 4.50 a.m. on 


24 58 | G4 | 4:50 | 6-28 | 11-43 | 1:36 | the Ist; on the 15th it rises at 3.16 p.m. and sets 
25 | 5:8 6:5 4:50 | 6.28 | 12-42 2.41 | at 3.52 a.m. 
| fae LUGE tome Wil be BN fis greatest bib 
rq | 9 i elongation, position . as on the clock-face a 
ae 6°5 HSU 13) 145 8-29 6 p.. on the Ist October. It will reach position IV. 


66 | 4:50) 6.29 | 249) 4-59 | about 8 p.m. and disappear at Warwick about 


| | 4 6.30 | 354 | 5.59 | p.m. reaching the Southern meridian about midnight. 
29 | 6-7 | 449 6.30 | 5:1 7.16 : 
30 ‘i 68 4.49 6.31 6-45 8.17 


7237) 6 Nov. ) Last Quarter 11 28 p.m. 
14 ,, @ New Moon 2 42 p.m. 
22 ,,  « First Quarter 11 19 a.m. 
29 ” O Full Moon 2 12 am. 


Apogee, 12th November, at 7.48 p.m. 
Perigee 28th November, at 12.24 a.m. 
—_— ee 
For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes, 5 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes LO iron 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes + 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes ; and at Oontoo, 43 minutes. sy 
The moonlight nights for each month can best be ascertained by noticing the dates whe 
the moon will be in the first quarter and when full. In the latter case the moon w nt; 
‘somewhat about the time the sun sets, and the moonlight then extends all through the nig) nd 
when at the first quarter the moon rises somewhat about six hours before the sun sets, fore 
it is moonlight only till about midnight. After full moon it will be later each evening be 
it rises, and when in the last quarter it will not generally rise till after midnight. the 
It must be remembered that the times referred to are only roughly approximate, aS © 
relative positions of the sun and moon vary considerably. : pe 
[All the particulars on this page were computed for this Journal, and should not >”. 
reproduced without acknowledgment.] 2 
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ANNUAL RATES OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One Shilling. 
members of Agricultural Societies, Five Shillings, including postage. General 
Public, Ten shillings, including postage. : 


eal) NOVEMBER, 1936. ee es boty ~PaRT. 5 . 


Event and Comment apes I 


A Record of Agricultural Progress. Sd VL ae AAA Et : 
ATTERS of outstanding importance are dealt with in the, Annual 
Report of the Under Secretary and Director of. Marketing, Mr. 
E. Graham, to the Minister for Agriculture and Stock, Hon, Frank WwW. 
ulcock. In the course of a comprehensive survey of agricultural facts 
and tendencies, Mr. Graham said:—There is searcely any. phase of 
arming to which departmental influence does not extend, to ‘the advan- 
tage of the man on the land. While the Department continues ‘pérsever- 
Ingly in its enormous task, success would be unattainable without the 
S0odwill and co-operation of the farmers themselves. On them devolves 
€ practical side of the business, the application of preventive, corrective, 
or ameliorative measures evolved or recommended by the Department, 
and the necessity of close collaboration with administrative, scientific, 
ind technical staffs. Obviously, in dealing with the problems of primary 
industry little could be done without the farmers’ cheerful and practical 
©0-Operation, i ERAS Y URAL TIS 


1 Another important chapter in the history of agriculture in Queens- 
and was opened by the initiation in January last of a scheme of 
7o-0rdinated scientific research. Professor B. J. Goddard, B.A., D.Se., 
an of the Faculty of Agriculture and Professor of Biology in the 
Niversity of Queensland, was appointed Science Co-ordinating Officer 
<4Porarily to assist in implementing the scheme. The general prin- 
“Iple is a recognition of the fact that conditions in agriculture influence 
wneely, the level of prosperity in industries dependent on it. Con- 
Ideration ig being given to several of the major problems with which | 


’ 
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primary industry in Queensland is faced to-day. ‘Among them is the 
problem of soil erosion, a matter of vital importance to both farmers 
and graziers. ''o loss of soil must also be added deterioration of pastures 
and denudation of catchment areas as parts of the general problem. 


Overstocking and wrong pasture management—in some cases an 
entire lack of management—are taking toll of our valuable indigenous 
grasses, herbage, edible shrubs, and trees. This fact emphasises the 
necessity of the maintenance of a balance between carrying capacity 
and number of stock depastured on grazing areas, and of which the 
favourable season should not be the sole criterion. Cognisance of these 
matters is essential in any system of scientific research, and the Depart- 
ment will, it is believed, achieve practical results through the co-ordina- 
tion of its services, which implies an essential liaison with other bodies . 
working towards the solution of pressing national problems. There 
are, obviously, certain fundamental facts and principles involved which 
ean only be considered fully under a system of co-ordinated research. 
In fact, all departmental activities—field work, control of plant and 
animal diseases, regulatory administration and general agricultural 
economy—are but an expression of scientific research. 


During the year close attention was given to pasture improvement 
based largely on fundamental research involving two important pur- 
poses—the testing of indigenous and introduced grasses and demon- 
strating practically the best methods of treatment and propagation. 
Other matters dealt with in this connection included proper subdivision 
of grazing areas, systematic grazing and the prevention of overstocking, 
and, incidentally, adequate and protected water supplies. 


It is pleasing to report that farmers have evinced a keen interest 
in all these and related projects. 


_ Within the realm of agricultural economics much was accomplished 
by the Department in the course of the year. Organised marketing has 
occupied a prominent place amongst its many activities, especially since 
the inception of the Marketing Branch. By a diversity of methods, 
legislative and otherwise, it has endeavoured to ensure that the producer 
receives the best possible price for his products. Fundamentally, how- 
ever, the improvement of the marketing system rests with the primary 
producers themselves. The Department may devise enabling machinery 
and give the necessary direction, but it is really a matter for the farmers 
themselves, acting collectively, through their local producers’ organisa- 
tions, to work out their own economic salvation. 


It is easier to talk of new and better markets than to capture or 
establish them. Further effort must be made to improve the quality of 
our export products so that, whatever competition we may have to 
encounter on oversea markets, we shall at least hold our own on point 
of intrinsic quality. 

The marketing side of the agricultural industry is still beset with 
problems both vast and intricate, and any shortcomings in our export 
trade must be eliminated by the closest co-operation of all concerned. 


In the course of the year a system of periodical staff talks, under 
the presidency of the Honourable the Minister, was inaugurated. As 
a means of interchanging ideas, co-ordinating services, and stimulating 
thought and action, the regular assembly of heads of branches has been 
productive of much benefit in departmental administration, and has 
been entirely successful generally. 


? 
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Development of Export Trade in Farm Products. 


DISCUSSING the marketing situation generally, Mr. Graham 
remarked :—It is gratifying to pool boards, particularly boards 
that engage in the export trade in primary products, to know that 
the Premier (Hon. W. Forgan Smith, LL.D.), during his visits to 
Great Britain, had made opportunity for an examination of the con- 
ditions under which Queensland products are marketed overseas. 


Asa result of the survey of the marketing conditions that was made 
by the Honourable the Premier, pool boards have been furnished with 
‘valuable information and advice that will be of very material benefit 
and guidance to the marketing organisations concerned in the conduct 
of their functions. 


The Premier ascertained that the quality of our products, par- 
ticularly the produce that was up to the standard of our highest grade 
classification, and the manner in which the product had been prepared 
and presented for market, met with the general approval of those trading 
in the produce. The Premier was assured of and greatly impressed. 
by the necessity for pool boards to give increased attention to the 
utilisation of British ports other than London. It is common knowledge: 
that both on the eastern and western British coasts there is a number 
of first-class ports which serve large industrial and manufacturing 
centres of England and Scotland. These ports are used for the intake 
of the major portion of the foodstuffs required to meet the needs of 
a population several times greater than that of the Commonwealth. 

hese cities and large towns provide potential avenues for trade in 
our products, but the trade is not to be captured without some initial. 
effort on the part of the exporters. The fuller utilisation of these ports. 
would be at least a gesture that would contribute towards the annexation 
of a fair proportion of the trade which, for the greater part, is being 
enjoyed at present by other countries that consign butter, cheese, eggs, 
and meat (principally pork) to Britain. 


It is the case that the ports outside of London are being used to | 
an inereased extent each year, but it is highly desirable that the volume 
of the trade should be augmented considerably. The evidence is that 
Wwe are producing products of the kind and quality suitable for the 
trade, and the consumers there are favourably disposed towards 
Tatralian produce, with a bias towards foodstuffs produced in Queens- 

nd. 


As a result of the experience that has been gained by the application 
of the principle of collective marketing to primary products, it can 
Confidently be claimed that the system of collective marketing has 
Proved to be of very material benefit to the primary producers concerned, | 
t has created a stability in marketing operations that otherwise would 
® lacking. ollective marketing has made possible the expansion of 
Many of our agricultural industries, and generally orderly marketing 
a8 rendered it possible to mould a marketing programme, and in 
er ways assist the growers in a manner that could not have been 
achieved by individual effort. There are many instances where the 
Volume of production in pre-pool days has, since the inception of pooling, 
en increased manifold. ; 
ae There are, however, indications that, although pools have met 
Nith a very considerable degree of success, the value of pools has not 
Yet been fully exploited. 


is ES 
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The Queensland Pine Beetle and Its Control.” 


A, R. BRIMBLECOMBE, B.Se., Assistant to Entomologist. 


T HE Queensland pine beetle* is a pest of major importance to house- 

owners in South-eastern Queensland. Its damage is confined almost 
entirely to hoop pine, and records of its occurrence have been obtained 
only in buildings which have been erected a number of years. Attack 
in dwellings usually commences on the under surface of flooring boards, 
from which subsequent generations spread to other parts of the building. 


Nature of Damage and Timbers Attacked. 
Damaged timber externally reveals numerous small circular holes - 


(Plate 257; fig. 5) one-twentieth of an inch in diameter, These are emer- 


gence holes made by the mature beetles in liberating themselves from the 
wood. Internally, the wood reveals meandering tunnels (Plate 257; 
fig. 5) of various sizes filled with frass. Heavily damaged timber may 
very well be compared with sponge rubber, and can be crumbled away 


_by the hand, 


The emergence holes are usually the first external signs that borers 
have been at work. However, their presence indicates that the damage 
caused by these particular individuals has already been completed. 
Eventually the timber is so extensively riddled that it retains little, if 
any, structural strength, but this is the case only if it is subjected to 
repeated infestation, a development which readily occurs. Often it is 
not till this state is reached, followed by collapse of the wood, that 
damage is found, as instanced in flooring. 


Queensland hoop pine timber is the natural food of the borer, How- 
ever, there is one other timber, New Zealand white pine, which in one 
instance only has been found attacked. 


In all cases of recorded damage, the timber was of some considerable 
age, but at the time it was noticed, the damage was also of some age. 
Consequently, it is difficult to say how soon after felling of the timber 
or erection of the building attack is likely to occur. From evidence to 
date, it sems reasonable to state that attack will not take place for some 
few years after felling. 

Life History and Habits. 

The female beetles when commencing an attack lay their eggs in 
cracks in boards or between boards or on undressed surfaces. Subsequent — 
generations choose similar positions or return to the emergence 
holes. The minute white globular ege (Plate 257; fig. 1) is just dis- 
cernible to the naked eye. After a period of a few weeks it hatches into @ 
small white curved larva or grub (Plate 257; fig, 2) which immediately 
tunnels into the wood. The grubs do all the damage, They tunnel 
backwards and forwards through the wood, month after month, 
extracting nourishment from the digestible parts in the chewed material. 
How long these grubs continue to tunnel is not exactly known, but it 


must be about two years. When fully grown, each grub seals the tunne 


with a transverse wall so as to form an oval chamber in which it changes 
into a pupa (Plate 257; fig. 3). This is a resting stage which after a few 
weeks completely transforms into the sexually mature beetle (Plate 20% 


* Calymmaderus incisus Lea, subfamily Anobiinew, family Ptinide. 
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Plate O57. oedidaa spas eh Mec sh 
THE QUEENSLAND Pine. BEETLE CaaS 5 incisus Lea)... , 


Fig. 1.—Egg in situ X 24. - in Big. 3.-Pupa -X 8:9: 
Fig, 2.—lLarva X 8. Fig. 4—Adult x 15, 
Fig. 5.—Hoop pine showing internal damage and exit holes. 
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fig. 4), one-tenth of an inch long, which does no boring except to eat 
its way to the exterior, so that it can be free for mating and subsequent 
egg-laying. 

Distribution in Queensland. 

As its name indicates, this insect is a native of Queensland, and so 
far there has not appeared any record of its occurrence elsewhere. Its 
range as at present determined is comparatively small, covering a narrow 
strip of the south-eastern portion of the State, extending northwards 
to Maryborough and inland to Ipswich. However, within these limits, the 
concentration of the insect and its attack is of some considerable magni- 
tude, more particularly in closely-built areas. Every suburb of Brisbane 
has shared in the records of damage, as also have almost every seaside 
resort and agricultural centre near the coast south of Maryborough. 
House to house dispersal of attack is attributed to the beetles which can 
fly readily, but in spanning great distances, probably they are assisted 
by winds. Dissemination by transport of infested material has been 
recorded, but is not of frequent occurrence. 


Prevention of Infestation. 


Absolute prevention of attack is possible only by completely covering 
the pine with paint or other suitable material or impregnating it with 
chemicals which will kill the young grubs immediately on hatching from 
the eggs. At present the onus of preventing infestation rests with the 
house-owner, whose best method is to completely cover all exposed pine 
surfaces with paint or other material, preferably at the time of erection 
or as soon after as possible, paying particular attention to the spaces 
between boards. This eliminates suitable sites for egg-laying, and might 
be cheaper than later repairs and treatment of attacked timber. Where 
there are surfaces which cannot conveniently be painted, e.g., hidden 


_ surfaces of lining boards, any possible entrance of the beetles should be 


blocked with material other than pine or with treated pine. As pine 
floors seem to be the most liable to attack, adequately desapped and 
seasoned hardwood could be substituted, and this is as cheap as or 
cheaper than pine. ; 

Methods of Arresting Damage. 


Borer control is not a simple matter, and often demands persever- 
_ ance. Any one treatment will not give complete control, therefore 
repeated treatments are necessary. The grubs of the Queensland pine 
beetle are usually well entrenched within the wood, but when about to 
pupate, they come comparatively near the surface. This occurs in 
spring and summer, so during these periods best results are obtained 
from attempts at control. The first treatment should be made in early 
spring, followed by at least one other treatment in the summer. 
careful watch will then be required, and treatments repeated in succes- 
sive seasons until the attack is arrested. 


Treating infested timber involves brushing and injecting or spraying 
and injecting some liquid which will penetrate the wood and kill the 
insects by contact, suffocation, or poisoning. Several suitable products 
are already on the market or can easily be prepared, and several firms 
handling these materials hire out the apparatus necessary for the appli- 
cation of the treatments. 


‘When attack has been located all infested boards should be tested 
by hitting them with a mallet. Any that collapse under the blow should 
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be removed and burnt. Replacements and lightly-infested wood may be 
treated with one or other of the liquids mentioned below. 


Heavy grade creosote is the most effective for general application. 
It possesses fair penetrative power and evolves a good concentration of - 
fumes. It is not recommended for use within the building since it 
causes a dark flat stain which usually is not desired, and the success of 
subsequent coats of paint, polish, &c., might be impaired. It is most 
Suitable for the under surface of floors and the hidden surface of linings, 
for which purpose some weather boards must be removed temporarily. 


This creosote can be diluted with kerosene to reduce the amount of 
stain produced, an effective mixture being equal parts of each. A 
dilution of one part of creosote to eight of kerosene leaves only a faint 
Stain, and later a paint or varnish finish is possible. A light grade 
creosote of clear colour does not leave a stain, and, though it might not be 
So effective as the heavy grade, it might meet requirements in certain 
Cases, 

Heavy grade creosote can also be applied as an emulsion prepared 
by adding one part of 5 per cent. soft soap solution in water to four 
parts of creosote, followed by thorough stirring to ensure complete and 
even dispersal of the creosote throughout the mixture. 


A ‘suitable mixture for use within the building is one pound of 
‘paradichlorobenzene dissolved in one gallon of kerosene. Kerosene or 
turpentine alone may be used; however, it has been stated that a mixture 
Containing equal parts of each possesses better penetrative power than 
either alone. None of these liquids leave any stain. 


On an average, one gallon of liquid is sufficient for 150 square feet 
of timber. Brushing is the most general method adopted. Spraying 
might be more convenient and quicker, provided the instrument is 
equipped with a nozzle that does not produce splashing or a mist so fine 
that there is little adherence of the liquid to the wood. The most 
Satisfactory method is to inject the liquid by a syringe pump into the 
emergence holes, followed by brushing or spraying. 


WHAT IS AN ACRE? 


5 yards by 968 yards .. .. «-  «... .-- contains 1 acre 
10 yards by 484 yards .. ah ae 5% » 1 acre 
20 yards by 242 yards .. es nS 55 fs sf 1 acre 
40 yards by 121 yards .. .. ae a a » 1 acre 
80 yards by 604 yards pe val Bs ee °° ” 1 acre, 
70 yards by 68 1.9 yards ae at As Aa » 1 acre 

220 feet by 198 feet i i SME Ss yi get acre. 
440 feet by 99 feet ee SE ao es fis » lL aere. 
110 feet by 369 fect Ae is my 4a .: » 1 acre 
60 feet by 726 feet SL ae ieee ent tts » 1 acre 
120 feet by 363 feet te oe ih a, Be ee ae 1 acre 
240 feet by 1804 feet 5d a Se af 0 5) 1 acre 
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Studies on the Biology and Control of the Large 
Roundworm of Fowls, Ascaridia galli (Schrank 1788) 
Freeborn 1923. 


i. S. H. ROBERTS, D.Sc., Animal Health Station, Yeerongpilly. 
[Continued from p. 479, Part IV., Vol. XLVI.— October, 1936.] 
PART V., 


6. THE CONTROL OF ASCARIDIA GALLI. 


1. THERAPEUSIS. 
[NVESTIGATIONS into the therapeusis of ascaridiasis have followed 
two lines (a) individual treatment, in which each individual bird is 
given a vermifuge, and (b) flock treatment, in which a number of birds 
are treated simultaneously by means of a vermifuge, which is mixed with 
the mash. Greater success is claimed for individual administration, for 
this method ensures that each bird receives the full dosage. Flock 
treatment as originated by Herms and Beach® is apparently not as 
successful in the field as it is under laboratory conditions. This is 
probably due to the fact that the efficiency of this method of treatment 
depends solely upon food consumption—a factor very difficult to control 
among birds in the field Herms and Beach, for example, when 
recommending an infusion of chopped tobacco stems in the mash, point 
out that care should be taken to see that each bird receives its share. 
Freeborn’, who found that a mixture of tobacco dust in the mash 
gave very satisfactory results under laboratory conditions, noted that 
_ these results were not always repeated in the field, one of the reasons 
being that the treated mash was distasteful to many birds. An Impaired 
appetite, moreover, frequently accompanies an advanced helminth infes- 
tation, and under such conditions, the efficiency to be expected from a 
_ flock treatment would be rather low. Such inability to control the intake 
of food by each bird would also be likely to prove dangerous, especially 
in the case of such drugs as are employed for a flock treatment admin- 
istered once only. 


Individual treatment also apparently has its disadvantages, as it 
has been shown that the treated birds may become so affected by a 
vermifuge that their vitality and egg production may be lowered. 
Atwood and Clark** first drew attention to these ill-effects as a sequence 
to individual treatment. Hall and Shillinger™, however, reported that 
in| a field trial, which they carried out on 16 pullets given carbontetra- 
chloride at the rate of 2-27 ml. per kilo. no deleterious effects on eg¢ 
production were noticed by them. This observation is supported by 
Stafseth and Thomson, who concluded from their field trials with 
‘‘Todin Vermicide’’ that birds, used to being handled, frequently failed to 
show any noticeable reduction in egg yield, and usually show a marked 
improvement in condition. : 


On the other hand, work by Bleecker and Smith*4 ‘to 27 on the use of 
vermifuges under field conditions was reported as indicating that the 
repeated use of an individual treatment vermifuge on pullets ranging on 
infested soil was of no advantage in increasing egg production or in 
improving the health and vigor of the birds. In one experiment®’, 
however it was found ‘that although the rate of egg production of 
treated birds may be very uneven, due to a marked decrease following 
treatment, the number of eggs per treated bird over ‘a season may be 
greater than the number produced per untreated birds. 
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Thomas’, using tetrachlorethylene plus kamala and ‘‘Iodin 
Vermicide,’’ found that there was a marked decrease in egg production 
following treatment, and that, thereafter, the production of the treated 
birds did not at any time equal that of the untreated birds. There was 
also a higher mortality rate among the treated birds, whose food con- 
Sumption per dozen eggs was also greater. Thomas concluded that 
treatment was valueless, because birds on infested soil became rapidly 
reinfested owing to the ill-effects of the vermifuge upon their vitality. 


Maw" has recorded that the use of kamala may seriously affect 
egg production and finally, Ackert and Graham, using carbontetra- 
chloride at the rate of 4ml. per kilo, have noted that with two treatments 
with an interval of three weeks, the egg production of ten treated birds 
decreased from. 62.88 per cent. to 52.38 per cent. over a six weeks’ period, 
While the production of ten untreated birds increased from 50.48 per 
cent. to 70.48 per cent. over the same period. 


In the following series of trials both individual and flock treatment 

ave been considered. Although flock treatment has received secant 

attention from poultry helminthologists during recent years: its inclusion 

Mm this series of experiments was considered warranted for two main 
reasons :— 


(a) The majority of poultry farmers in Queensland will not 
employ individual treatment, owing to the time, labour, and. 
expense involved. If, therefore, a flock treatment, simple in 
its application, could be made available, even though its 
efficiency were only moderate, its regular use by these people 
would, in all probability, be followed by an improvement in 
health of the poultry they control. 


(6) It is possible that a flock treatment, in which treatment is 
applied over a number of days, so that the amount of a 
vermifuge consumed per day is relatively small, may not be 
followed by the ill-effects on egg production, &¢., which have 
been reported by several investigators as a sequence to 
individual treatment. E 


1, INDIVIDUAL TREATMENT. 


£ U . . . 
(i.) Resume of Previous Investigations. 


., Lhe principal drugs employed in the individual treatment of poultry 
Infested with A, galli are (1) a solution of nicotine sulphate (40 per cent. 
Hicotine) , (2) iodine, which is used very largely in the United States as 
din Vermicide,’’ (3) tetrachlorethylene, and (4) carbontetrachloride. 
ther drugs which have ben critically tested include oil of chenopodium, 
o of turpentine, copper sulphate, pyrethrum, derris, _kamala, normal 
Utilydene-chloride, benzine, and a féw others of minor importance only, 
re as oil of eucalyptus, arecoline, and oil of aniseed. Some of these 
ave given relatively high efficiencies, and others have proved to be of no 


Value whatsoever. 


Nicotine Sulphate and Its Compounds. 
mi The use of nicotine sulphate (40 per cent nicotine) as an anthel- 
Intic for A. galli was first investigated by Freeborn’. Previously, 


Ock treatments employing the admixture with the mash of an infusion 
chopped-up tobacco stems (Herms and Beach**) and of commercial 
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tobacco dust (Doughterty and Beach‘*) and (Freeborn*') had given 


satisfactory laboratory trials and were in use in the field. Freeborn®, 
however, found that flock treatment with tobacco dust was not 


always reliable under field conditions, and, as a result, ‘commenced 


experiments with Blackleaf 40—a proprietary nicotine sulphate solution 
containing 40 per cent. nicotine. His work showed that this extract if 
given in sufficient quantities to be efficient, was decidedly toxic. Subse- 
quently, however, Freeborn found that when the extract was mixed 
with Lloyd’s alkaloidal reagent, a special type of Fuller’s earth, high 
efficiencies, namely 97.2 per cent., could be secured against A. galli, and, 
moreover, that the inclusion of this reagent protected the birds from 
any toxic action of the nicotine sulphate. The formula recommended’ 
consisted of 6.6 ml. (7.92 gms.) of Blackleaf 40, and 16 ems. of Lloyd’s 
reagent. The dosage was given as 350 mgms. to 400 mems. of this mix- 
ture, which, Freeborn stated should be given without any previous 
starvation, and is well tolerated by birds as young as eight to ten weeks. 


Carpenter*, using nicotine caseinate, reported that this derivative 
was 99 per cent. effective and non-toxic. In the annual report, 1923-24, 
the Missouri Poultry Station®® state that good results were secured by 
them with a 4 ml. dose of a 4 per cent. solution of nicotine sulphate 
in mineral oil. 

Extensive investigations into the use of nicotine sulphate as a 
poultry vermifuge, including several proprietary preparations, were 
reported by Bleecker and Smith in 1933%4%%3¢ These workers foun 
Freeborn’s formula highly effective, but when given with 15 grs. kamala 
ds a ‘“‘double duty’’ treatment, the efficiency was somewhat reduced, 
being 72.5 per cent. in the 32 birds so treated. Nicotine sulphate (Black- 
leaf 40) in doses of 2.5 minims to .3 ml. plus 15 grs. kamala was 65.7 
per cent. effective in 135 birds against all helminths, excluding Heterakis 
galline. Doses of nicotine sulphate up to 1 ml. were employed, and it 
was reported that although as much as ten drops could be given wit 
safety to large cocks and five drops to grown hens, the efficiency of the 
drug was decreased, and its toxicity increased if doses larger than .3 ml’ 
were employed. Bleecker and Smith** considered nicotine sulphate 12 
2.5 minim to .3 ml. doses effective and reasonably safe, except for badly 
depressed birds, but after further trials®® they reached the conclusion that 
“Whilst Blackleaf 40 appeared to be an effective vermifuge, its depress 
ing action on producing birds and the fact that toxie symptoms follow 8 
use in some birds, makes it of questionable value, and, therefore, it cann? 
be highly recommended.”’ 


In recent work in Russia, Skriabine and Schultz®* noted that of the 
several drugs tested by them, nicotine sulphate was most satisfactory- 


Carbontetrachloride. 


In 1923, Hall and Schillinger® reported that this drug was highly 
effective against A. galli. The doses used ranged from 1 ml. to 20 ™: 
per kilo and while a dose of 1 ml. per kilo: failed to remove any wo d 
from the one bird to which it was administered, doses of 2 ml., 4 ml., 2? 
5 ml. per kilo. were 100 per cent. effective in each case in which they 
were employed. Their report does not indicate any toxicity, even fro 7 
the dose of 20 ml. per kilo. Graybill and Beach noted that a 2 ml. 40 
to adult birds in hard capsules was 98 per cent. effective. Freebor 
however, was unable to report satisfactory results from the doses employ 
by him. Graham and Ackert®* found that a dose of 4 ml. per # 
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would remove all A. gallt.. No toxic symptoms followed this dose rate, 
but a dose of 10 ml. per kilo. was reported to be decidedly toxic. These 
trials were repeated in 1935", and it was found that whilst doses of 
8 ml. and 10 ml. per kilo. were effective but toxic, a dose of 4 ml. per 
kilo., while removing all the worms, had only transitory effects. A field 
trial with this dose rate to ten laying pullets showed, however, that 
inactivity and diarrhcea may be present for two days subsequent to 
treatment. 

Von Moesy* did not find carbontetrachloride very satisfactory, and 
Skriabine and Schultz’ reported that whilst the drug gave good results 
in their hands, it was not as effective as nicotine sulphate or tetrachlor- 
ethylene. 

Tetrachlorethylene. 

Schlingman*® first tested tetrachlorethylene against A. gall+ and 
reported that a dose of 1 ml. was highly effective in birds up to 2 lb. 12 oz. 
In weight. When used in conjunction with kamala®?, its efficiency was 
reduced, but Schlingman considered that this would not have occurred 
if a three days’ interval had been present between the use of the two — 

rugs. 

In 1929, further tests were carried out by this worker®?, and he 
found that doses less than 1 ml. were not particularly effective in birds 
Up to 2 lb. in weight, and that even at this dose rate, the drug was not 
always reliable in its action. With Guzhit®? Schlingman found that no 
toxicity followed doses of 1 ml. to’5 ml. to chickens -91 kilogrammes to 
1.6 kilogrammes in weight or following a dose rate of .83 ml. per kilo. 


Ackert and Graham??, comparing the toxicity of tetrachlorethylene 
and carbontetrachloride, found the former more toxic, for whereas a dose 
of 6 ml. per kilo. of carbotetrachloride produced transitory effects only, 

Ue principally to inhalation intoxication, tetrachlorethylene, given at a 
Similar dose rate, caused visible toxic symptoms for five days subsequent 
'o its administration. Skriabine and Schultz®® mention tetrachlorethy- 
"ne as being very effective. 
Todine. 
b The use of iodine as a vermifuge for poultry was first investigated 
Y Chandler*® **, He found an iodine suspensoid which was claimed to 
ie hot only highly effective against both roundworms and tapeworms, 
Ut also lethal to their eggs. This preparation is known in the United - 
tes as ‘‘Iodin Vermicide.’’ Stafseth and Thomson®* reported a 100 
ae cent. efficiency in 29 birds against A. galli from this compound, which 
8S also noted to be entirely harmless. In field trials, they found that. 
(Peated treatments were followed by an improvement in health and rate 
4 Production. Bleecker and Smith? recommend ‘‘Iodin Vermicide’’ 
ad “ing effective, and particularly safe for badly-depressed birds. The 
-clUlt dose is 1 fluid oz., and the efficiency depends entirely upon deliver- 
ia the preparation directly into the gizzard, for which purpose a special: 
b syringe fitted with a long slender nozzle is provided. 


Von Moésy* reported an organic compound of iodine, the glycerine 


omer 9-10-di-iodo-12-oxy-octadeeylic acid to be safe and 100 per cent. 
Cctive, 


Other Drugs... 

1 ore bper Sulphate—The Missouri Poultry Station®® noted that a 
bina nee dose of copper sulphate was 78 per cent. effective in adult 
Dowdey VOR Moésy"®, however, reported that this drug used either as a 
; €r or in-solution did not give very satisfactory results. 
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Oil of Turpentine —Hall and Foster tested oil of turpentine on six 
chickens, -45 kilogramme to -9 kilogramme .in weight. The birds were 
given 2 ml. of the drug in 2 ml. of olive oil, which dosage was followed by 
8 ml. of castor oil. An efficiency of 76 per cent. was obtained. These 
results were confirmed by the Missouri Poultry Station®®. Von Moésy”®, 
however, was unable to report satisfactory results from his tests with this 
drug. 

Pyrethrum.—tiIn 1934, Rebrassier®? reported that a 200 mer. dose of 
a sample of pyrethrum containing -8 per cent. pyrethrin I. removed 95 
per cent. of the Ascaridia from 30 birds. 


The allied drug, derris, was used by Freeborn*', who was unable to 
obtain any degree of efficiency with the dosages employed. 


Normal Butilydene Chloride-—This drug was used by Wright 
et. al. *°*. Their report indicated that doses of 2 ml. to 6 ml. were well 
tolerated and 100 per cent. efficient. A dose of 1 ml., whilst not so 
effective, gave very satisfactory results. ~ 


Benzine, arecolin, oil of eucalyptus, and kamala have also been 
tested by Von Moésy*, but were all regarded as unsatisfactory. 


(ii.) Laboratory Experiments, 


In the laboratory trials reported herein, the various drugs selected 
were first tested on young birds. These birds were secured as day old 
chickens and infested with A. galli when one month old, treatment 
experiments being commenced several weeks later, by which time the 
majority of the worms had reached maturity, and were of a conspicuous 
size. The breed employed was Single Comb White Leghorns. 


Owing to insufficient accommodation it was not possible to carry out 
trials involving single subjects and groups of birds of from three to 
twelve in number were employed. 


Previous work by the writer on the life history and pathogenicity 
of A. galli had shown that it was very rare for chickens when giveD 
a single small dose of eggs at 30 days old to be, after a few weeks infesta-. 
tion, entirely worm-free. The chickens used in these tests were givell 
single doses of 100 eggs to 200 eggs, and it is considered reasonably sate 
to assume, therefore, that the drug employed had been 100 per cent. 
effective in those birds in any group in which no worms were found after 
treatment. 

With each series of experiments carried out with these young birds 
a group of control untreated birds was always maintained. Tn this way 
the possibility of the expulsion of worms by the treated birds being due 
to factors other than treatment was guarded against. The number 0 
worms passed by the control groups during any critical test was never 
more than three, which number, it is considered, is too small to have 
any significant effect upon the efficiencies obtained. 


The drug giving the most promising results among the young birds 
was then tested on adult birds—hens one to two years old. In the ease 0 : 
. the adult birds, it was possible-to-obtain-the efficiency of the drug in each 
individual bird. Controls were not maintained in this series of trials, aS 
the adult birds varied in age and came from different poultry farms. 


In all cases the birds were placed on wire-mesh floors and the 
droppings were collected on iron trays beneath. The majority of the 


1 Nov., 1936.] | QUEENSLAND AGRICULTURAL JOURNAL. - 591 


worms voided were collected during the first twenty-four hours. Very 
few were passed on the second and third days, and it was extremely 
rare to find voided worms on the fourth day. 


The drugs tested included nicotine sulphate, carbontetrachloride, 
tetrachlorethylene, oil of chenopodium, oil of turpentine, pyrethrum, 
copper sulphate, and carbonbisulphide, all of which, with the exception 
of carbonbisulphide, have been employed by other investigators and noted 
ag being reasonably or highly efficient. It is regretted that “‘Iodin Ver- 
micide’’ was omitted from these trials, but this preparation is not obtain- 
able in Queensland. i 

Nicotine Sulphate. 


Prior to its use in the tests described below, the sample of nicotine 
sulphate used was analysed and found to contain 40-8 per cent. nicotine. 
The results obtained are summarised in Table XIX. 


TABLE XIX. 
RESULTS FROM NICOTINE SULPHATE. 


Total 


No. of | No. Weights Now le No. Worms Worms | Per cent. 
Experi-| Birds ) Dosage. Worms | — Remaining in Remain-| Efficiency. 
Ment. | Used.| Birds. Passed. Individual Birds. ing. . 
Oz. Minims. : 
1 10 18-24 = ak) 37 | 5,1, 7, 14, 2, 0, 0, 0, 0, 0 29 56:0) Re 
“4 
2 10 21-26 15 35 | 2, 6, 7,3, 7, 4, 0; 0, 0,0 29 eat 
3* 5 15-19 2:0. ah Pea Rha Ona oh ee as 13 58-0 
4 5 17-21 2:5 15 | 4,9, 1, 7,4 an m9 25 87-5 
5 12 16-23 $ 250 mgm. 15 | 1,8, 3, 16, 1, 4, 7, 1, 4, 0, "45 25:0 
6t | 5 18-28 | t 350 mgm. pty iby Toe = oy ton 36 40-0 
* 1 bird died shortly after treatment. + No starvation. t Freeborn’s formula. 


Discussion. 


All birds except those in experiment 6, which were unstarved, were 
Starved for approximately 17 hours before and for 3 hours after 
treatment, the drug in all cases being administered in hard gelatine 
Capsules, ; 
t _In experiments 1 to 4 inclusive, all birds displayed symptoms of 
Oxicity, drowsiness, a staggering gait, and prostration following shortly 
atter administration, being very marked in the case of the larger doses. 
‘4 here 2.5 minims were used, the birds did not recover completely till 

Out 24 hours after treatment. Of the five birds given a 2 minim dose, 
°ne collapsed and died within thirty minutes. 


re The highest efficiency was secured from a 2 minim dose, which 
“Moved 58 per cent. of the worms from four birds, from one of which no 
pees were collected on autopsy (Exp.3). A 1-5 minim dose to 20 birds 
1 Shee 1 and 2) was apparently 100 per cent. effective in nine birds, but 
@ 4 sufficiently large number in the remaining eleven to reduce the 
na ney. of this dosage to 55.4 per cent. The highest dosage employed, 
ay, 2.5 minims, was less effective than either of the two smaller 
Ses, and gave an efficiency of only 37.5 per cent (Exp. 4). 


of rae Experiments 5 and 6, where a 250 mgm. and a 350 mgm. dosage 
Teeborns’ formula were employed, it was evident that the addition of 
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the Lloyd’s reagent was successful in protecting the birds from the toxic 
action of the nicotine sulphate. With the exception of two of the birds 
given 250 mgm. (Exp. 5) no symptoms of toxicity were observed, and 
in these two birds only very slight evidence of toxicity was manifested. 
In the twelve birds subjected to seventeen hours’ starvation before and 
three hours’ starvation after the administration of a 250 mgm. dose 
(Exp. 5) the dosage appeared to have been 100 per cent effective in only 
three birds, giving a total efficiency of only 25 per cent. The 350 mem. 
dose was given without any starvation to five birds, but was only 40 per 
cent. effective (Exp. 6). 


These results are not in agreement with those claimed by other 
workers in whose hands a nicotine sulphate solution containing 40 per 
cent. nicotine has given evidence of relatively* high efficiencies. The 
optimum dosage as noted by the writer to birds 15 oz. to 26 oz. in weight 
is in the vicinity of 2 minims, and apparently dosages greater than this 
are not only more toxic, but also less effective. Whilst previous starva- 
tion may have increased the toxicity, there is no evidence that such 
preparation is responsible for a decreased efficiency. A 1-5 minim dose 
removed 55-4 per cent of the worms present in birds previously starved 
for seventeen hours, whilst 350 mer. of Freeborn’s formula, which con- 
tains approximately 1.6 minims of nicotine sulphate, given without 
starvation, was only 40 per cent. effective. From these tests it must be 
concluded that nicotine sulphate was in the writer’s hands both 
ineffective and dangerous. 


Tetrachlorethylene. 
The results obtained with this drug are set out below in Table XX. 
TABLE XX. 
RESULTS FROM TETRACHLORETHYLENE. 
Total 
No. of | No. Weights No. No. Worms ‘Worms Per Cent. 
Experi-| Birds ot Dosage. Worms Remaining in Remain-| Efficiency. 
ment. | Used. Birds. Passed. Individual Birds. ing. 
ease -- , Z _ 
Oz. 
3 10 18-24 +5 ml. 31 | 8,1, 2, 2, 23, 1, 0, 0, 0, 0 32 49-2 
8 5 16-20 “5 ml. 44 | 2, 2, 3,0, 0. aie Git 7 86-2 
9 10 16-29 -75 ml. 74 | 2,2, 2,18, 0, 0, 0, 0, 0, 0 24 75:5 


10 10 17-27 1ml. 77 | 31,8, 2,0, 0, 0, 0, 0, 0, 0 41 65:2 


Discussion. 


All birds were starved for seventeen hours before and for three 
hours after treatment, the drug being administered in hard gelatine 
capsules. : 

In the first test, a -5 ml. dose was given to ten birds, varying 12 
weight from 18 oz. to 24 oz. A total of thirty-one worms was passe, 
and on post mortem it appeared as though this dosage had been 100 
per cent effective in four birds, and highly effective in five others: 
From the tenth bird, however, twenty-three worms were collected, 


ee 

* Note.—The writer’s experience with the therapeusis of Ascaridiasis has led 

him to consider that worms may be more readily removed from old grown bit Fs 

than from young birds. As most of the tests by other investigators with nicotm 

sulphate have, so far as it can be determined, been carried out on grown birds, it *9 

possible that this factor may have been responsible for the poor results, secure 
‘with this drug in these investigations. ! 
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this number thereby considerably reducing the efficiency of the dosage 
in this experiment, only 49-2 per cent of the total number of worms 
present being removed. In the second trial with a -5 ml. dose on five 
birds, somewhat lighter in weight, better results were secured, and an 
efficiency of 86-2 per cent. was obtained. 


When the dose was increased to -72 ml. to ten birds, 16 oz. to 29 oz. 
in weight (Exp. 9), autopsies showed a very high efficiency in nine 
birds, being apparently 100 per cent. in six of these, but the presence of 
eighteen worms in the remaining bird was responsible for a decrease in 
the efficiency of this dosage to 75.5 per cent. 


A 1 ml. dose to ten birds of about the same weight as those to which a 
-75 ml. dose had been administered (Exp. 10), proved to be less effective 
than the -75 ml. dose. This was due to the fact that although the 1 ml. 
dose had apparently been 100 per cent. effective in seven birds and 
highly effective in the eighth bird, it failed to remove the bigger pro- 
portion of the infestations from the remaining two birds, especially 
from one of these from which thirty-one worms were collected, giving . 
an efficiency for this group of only 65-2 per cent. 


__No symptoms were at any time observed as might be associated 
With a toxicity from these dosages, except in the case of one bird in the 
group given a 1 ml. dose, which was slightly depressed for a few hours 
after treatment. 


‘ The results secured with this drug are rather better than are indi- 
cated in the accompanying table. In the majority of the birds the dose 
employed gave relatively high efficiencies, but as in some birds it 
appeared to be without any effect on the infestation, it was concluded 
that the drug was unreliable in its action, and no further trials were 
Carried out. 


Oil of Chenopodium. 


The oil of chenopodium employed was from a sample sold by 
W. J. Bush and Co., London. The results secured in these tests against 
Ascaridia galli are given in Table X XT." 


“TABLE XXI. 
RESULTS FROM OIL OF CHENOPODIUM. 


Total | 
Pe. of | No. | Weights No. No. Worms Worms | Per cent. 
aa -| Birds 0 Dosage. ‘Worms Remaining in Remain-| Efficiency. 
ent. | Used.| Birds. Passed. Individual Birds. ing. 
11 Oz. 
10 19-26 } 15 ml. +2 ml. 52 | 5,1, 2, 0,0, 0, 0, 0, 0, 0 8 86-6 

12 castor oil oe 

9 18-24 | -2ml. + 2m. 87 | 3, 4,3, 4,0,0,0,0,0 . 14 86-1 
18 3 castor oil -. 

° 20-26 |-3 ml. + 3 ml. 54 |1, 3, 2, 2,0 8 87-1 
4 castor oil A 

5 26-29 | -4 ml. + 3 ml. 45 | 3, 0, 0,0, 0% 3 100-0 


castor oil 


thereto, * One bird died within 24 hours after treatment and contained three worms. This dosage was 
© 100 per cent: effective in the remaining four birds. 


The 


0 


Discussion. 
cf dosages of oil of chenopodium were given in hard gelatine 
Psules, followed immediately by the castor oil. The birds were starved 

Seventeen hours before and for three hours after treatment. 
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In the first test (Exp. 11) a -15 ml. dose of oil of chenopodium, 
followed by 2 ml. of castor oil was employed, the ten birds receiving this 
dose weighing from 19 oz. to 26 oz. Fifty-two worms were passed, and 
on post mortem no worms were found in seven of the birds, and five, 
one, and two respectively in the remaining three—an efficiency of 86-6 
per cent. No ill-effects from this dosage were observed in any bird. 


When the dosage was increased to -2 ml. to birds of somewhat the 
same weight, 86-1 per cent. of the worms present was removed. One 
bird was apparently affected by this dosage and did not recover com- 
pletely for about two days (Exp. 12). 


A -3 ml. dose followed by 3 ml. of castor oil, removed fifty-four 
worms from five birds, 20 oz. to 26 oz. in weight, and left a total of eight 
worms, an efficiency of 87-1 per cent. One bird was markedly affected 
by this dosage, and in all birds the droppings were diarrhceal for about 
two days. (Exp. 18). 

A final test with a dose of -4 ml. of oil of chenopodium, followed by 
3 ml. of castor oil to five birds, 26 oz. to 29 oz. in weight, showed this 
dosage to be decidedly toxic. One bird died within 24 hours, and the 
remaining four were affected for from four to five days. The efficiency 
was 100 per cent. (Exp. 14). 

These trials indicate that oil of chenopodium in a dose of -15 ml. 
with 2 ml. of castor oil appears to be safe and highly efficient. Increasing 
the dosage to -2 ml. and -3 ml. was not followed by any marked increase 
in efficiency, though there was a very definite increase in toxicity. A -4 


ml. dose was 100 per cent effective, but decidedly toxic. The birds” 


employed for these higher dosages (Exps. 12, 18, and 14) were found 
on post mortem to be affected to varying degrees with an intestinal form 
of coccidiosis. Such a condition contraindicates the use of this drug, and 
it is probable that with healthy birds of the same weights there might 
have been little or no evidence of toxicity from the -2 ml. to -4 ml. 
doses—from the -2 ml. and -3 ml. doses at any rate. As, however, 
enteritis is a fairly common condition among poultry, it was felt that 
the drug could not be recommended and no further trials were there- 
fore carried out. 

Copper Sulphate. 


Two tests were carried out with copper sulphate, In the first experi- 
ment eight birds were each given 1 gm. in 4 ml. of water. The birds 
weighed 20 oz to 26 oz. and were subjected to the usual periods of star- 
vation. Within two hours of treatment all birds were visibly affected, 
and were all dead within three days. 


When the dose was reduced to -5 gm. an efficiency of 66.6 per cent: 
was secured from five birds of approximately the same weights. No birds 
died, but all were affected to varying degrees for several days afte? 
treatment. 


TABLE XXII. 
COPPER SULPHATE. 
Total 
No. of | No. | Weights No. No. Worms Worms | Per cent. 
Experi-| Birds of Dosage. Worms Remaining in Remain-] Efficiency: 
ment. | Used.| Birds. Passed. Individual Birds. ing. 
ee ——| _ ee 
Oz. 
15 8 20-26 ; er All birds 
16 5 18-25 BROMO RARE eat nas 15 66°6 


—_ 
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Copper Sulphate and Nicotine Sulphate. 


In the first experiment with this combination, a dose of -5 gm. 
Supper sulphate in 2 ml. of water plus 1 minim of nicotine sulphate was 
employed. This proved 97-5 per cent effective in eight birds, removing 
Seventy-seven worms and leaving two. This dosage proved rather toxic 
however. A smaller dose of copper sulphate, namely -2 gm., with 1 
minim of nicotine sulphate was only 51-6 per cent. efficient in four 
birds. While a reasonable efficiency may have been secured with -3 
gm. copper sulphate, it was felt that this dose would not leave a 
Pecient margin of safety, and no further trials were therefore carried 

ut, 


TABLE XXIII. 
CoppER SULPHATE PLUS NICOTINE SULPHATE. 
‘ Total 
No. of | No. | Weights No. No. Worms Worms | Per Cent. 
Experi-| Birds ot Dosage. Worms Remaining in Remain-| Efficiency. 
Ment. | Used. Birds. Passed. Individual Birds, ing. 
Oz. 
17 8 19-25 |-5 gm. cop. 772 11) 1,,0, 0;,0;,0; 0,099. 2 - 97-5 
sulph., 1 min 
nic. sulph 
18 4 21-25 |-2 gm. cop.| 382 | 7,5, 10,8.. e bee 30 51:6 
4 sulph., 1 min. : 
nic, sulph. 


Oil of Turpentine. 


The efficiencies secured with doses of 1 ml. and 2 ml. of this drug 
are given in Table XXIV. 
; TABLE XXIV. 
RESULTS FROM OIL OF TURPENTINE. 


: Total 
Weights No. Worms Worms Per Cent. 
or Dosage Remaining in — Remain-| Efficiency. 
Birds. Individuat Birds. ing. 
Oz. x 
21-24 |} 1ml.+ 2 ml. 144,6,8 .. Sis oo 28 53:3 
castor oil +4 
21-27 |2m)l. + 2 ml. Bye; 0; 0,0 Pe ge 5 » 92-9 


castor oil 


Discussion. 


oil In both groups of birds the oil of turpentine was mixed with castor 

a as the required dosage delivered into the crop by means of a syringe 

. rubber tube. All birds were starved for seventeen hours before and 
« three hours after treatment. oa, 

No ill-effects followed the use of a dose of 1 ml. oil of turpentine in 
Whe castor oil, but the percentage of worms removed was only 53-3. 
aft ere 2 ml. of turpentine was employed two birds were definitely 
third by the increased dosage, but had recovered completely by the 
Der day. The efficiency from this dosage was very high, namely 92.9 

Cent, being apparently 100 per cent. in three birds. / 


2] These two experiments indicate that whilst a 2 ml. dose to birds 
92. to 27 oz. in weight removed the majority of the worms, the toxic 


8 : 
tases displayed by two of the five birds employed precludes its 
red "mendation. The toxicity of this dosage may have possibly been 


uced by the use of larger quantities of castor oil. However, as this, 
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if effective, would considerably increase the costs of the treatment, and 
as it did not appear as though the results secured with carbontetra- 
chloride would be approached, no such tests were made. 


Pyrethrum. 


In Rebrassier’s report*? on the use of pyrethrum, a 200 mgm. dose of 
a sample of pyrethrum containing -8 per cent. of pyrethrin I. gave a 95 
per cent. efficiency. This dosage, therefore, contained 1-6 mgm. of 
pyrethrin I. The sample of pyrethrum used in the writer’s test was 
analysed as containing only -24 per cent. of pyrethrin I., and therefore 
to give a dosage of pyrethrum containing an amount of pyrethrin I. 
equivalent to that in the 200 mgm. dose used by Rebrassier, each of the 
ten birds on which the test was made was given 750 mgm. (1-8 mgm. 
pyrethrin I). The birds were starved for 17 hours before and for three 
hours after treatment, and weighed from 19 oz. to 26 oz. The results 
of this test (Exp.. 21) were very disappointing, as only one worm was 


- passed, 146 being collected on autopsy. 


TABLE XXV. 
RESULTS FROM CARBONTETRACHLORIDE (YOUNG Brrps). 


' Total i 
No. of |} No. | Weights |* Pre- No. No. Worms Worms | Per Cent. 
Experi-} Birds of. para- Dosage. Worms Remaining in Remain | Efficiency. 
[ ment. | Used.} Birds. | tion. Passed. | Individual Birds. ing. 
rel [erie Peg ee a eS | | ee mk ted, cea: | Mehr Peeing | Lo <e 
’ Oz. . 
23 10 18-22 a |-5 ml. Aes EYP PEE OR TL EGR Es | 4p 86-4 
| capsule 4 ; 
24 6 15-19 a |-5 ml. (hard] 24 | 10,4,2,0,0,0 .. 1695 | 600m 
. capsule) 
25 10 16-20 a |-75 ml. (hard 80 ae 0 100:0 
capsule) 
26 18-24 a |°75 ee 68 } 3, 7, 7, 8, 4, 0, 0,0 29 - 70-1 
capsule 
27 22-26 a |-75 zal (iar - 69 | 5,7, 1,2, 0,0, 0,0 15 82-1 
capsule ; i 
28 | 10 16-23 a ml. (hard}] 144° | 8, 0, 0, 0, 0, 0, 0, 0, 3 97:9 
capsule) 0,0 
29 10 17-25 a ml. (soft| 194 ws 0 -100°0 
capsule) 
30 8 20-24 a 1. (soft 58 bt 100-0 
capsule) i 
31 | 10 18-25 a | 1ml. (syringe) 64 | 7, a FD 3, 2, 2, 0, 0, 22 | { 74 
. » s. 
32 | 1 16-24 b | 1 m1. (syringe) 88 | 2, FS 3 1, 1,0, 0,0, 10 89°8 
, 0, 
33 9 22-26 b |1 ml. (soft) 55 _ 0 100:0 
capsule) 3 
34 | 10 1 mi. (soft] 128 | 3, 2,1, 3, 2,4, 2,0, 17 88: 
capsule) 0,0 ’ 50:0 
35 1 ml. (syringe) 34 | 5, 2, 6, 3, 12,8, 8, 34 50 
36 1 ml. plus 1] 37 | 53, 30,8,0,0,0,0,] 91 28:9 
ml. liquid 0 - 
paraffin 5:8 
37 8 1 ml. plus 1 45 | 1,1, 0,0, 0,0, 0,0 2 95 
ml. _ liquid 
paraffin 8:0 
38 8 1 mi. (soft 98 | 1, 1,0, 0, 0, 0, 0,0 2 9 
capsule) and 
Sgr. kamala 


* a 17 hours’ starvation before and 3 hours’ starvation after treatment. 
b 17 hours’ starvation before, fed about 5-10 minutes after treatment. 


¢ No starvation. 
Carbon Bisulphide. 98 


In a single test (Exp. 22) with carbon bisulphide three birds, ai 
0z.; 22 oz., and 19 oz. in weight respectively, were given -3 ml. in 4 rea 
gelatine capsule after seventeen hours previous starvation. No ter 
was allowed for three hours after treatment. Within two hours @ 


> 
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dosing all three birds were noticeably distressed. Next day two had 
recovered to a slight extent, and were inclined for food. The third bird 
did not assume a normal appearance till about the fifth day after treat- 
ment. A total of twelve worms were passed. Post mortem showed that 
this dosage had removed all worms from one bird and had left a single 
worm in each of the other two birds, an efficiency of 85-7 per cent. 


Carbontetrachloride. 


A large number of tests were carried out with this drug on both 
young and adult birds as the results secured in the early stages of the 
work gave indications that carbontetrachloride promised to be more — 
effective than any of the other drugs tested. The results of the trials with 
young birds are given in Table XXV. 


Discussion. : 

In the first experiment with carbontetrachloride, a -5 ml. dose in hard” 
capsules to ten birds, 18 oz. to 22 oz. in weight, gave very promising 
results, an efficiency of 86-4 per cent. being secured (Exp. 23). The same 
dosage on six birds, somewhat lighter in weight, however, removed only 
60 per cent. of the infestation. (Exp. 24). Evidently this dose was not 
large enough to give good and consistent results in birds of this weight 
range. ' : 


In the next three experiments (25, 26, and 27) a -75 ml. dose in hard 
capsules was employed. The effectiveness of this dosage varied from 70-1 
ber cent. to 100 per cent. in twenty-seven birds, 16 oz. to 26 oz. in weight, 
giving a total efficiency of 83-1 per cent. It was evident that whilst this 
dose was highly effective in those birds in the vicinity of 16 0z. weight, it 
Was not-so efficient in the heavier birds. 


The dose was, therefore, increased to 1 ml., given in hard capsules. 
The ten birds given this dosage weighed 16 oz. to 23 oz. <A total of 144. 
Worms were passed, and three were present on autopsy, an efficiency of 
97-9 per cent (Exp. 28). In a further experiment with this dosage, all 
Worms were removed from eighteen birds, 17 oz. to 25 oz. in weight, to 
Which the drug was administered in soft capsules (Exps. 29, 30). 


_ These results indicated that a dose rate of about -75 ml. per pound 
Weight would be highly effective against A. galli. Tests were then under- . 
aken to ascertain the best methods of preparation and administration. 
n the first place, it was obvious that there was little difference in the 
efficiencies of the drug given in hard or soft capsules (Exp. 28, 29, and 
0). Administration of the drug into the crop by means of a syringe 
‘nd rubber tubing, however, did not give as good results as when 
Capsules were used. In the twenty-one birds given the drug per syringe 
© efficiency was 82-6 per cent. (Exps. 31 and 32), whilst that from 
“apsules was 97.9 per cent. to 100 per cent. Experiments were also 
Carried out to see whether the inclusion of equal parts of liquid paraffin 
Would impair the efficiency of the drug to any marked extent. In the 
TSt trial (Exp. 86) only 28.9 per cent of the worms were removed. This 
Ow efficiency was due to careless administration, the dose being regurgi- 
ted by at least two of the birds immediately after its administration. 
Ee wn trial, however, an efficiency of 95-8 per cent. was secured 
Dp. 37), 


e As regards preparation of the birds to be treated, experiments were 
ae out to ascertain to what extent starvation before and after 


atment assisted towards the efficiency of the 1 ml. dose. The results 
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quoted above were secured with pre-starvation and after starvation 
periods of about seventeen hours and three hours respectively. 


With a 1 ml. dose in soft capsules and starvation before and after 
treatment for these respective periods the efficiency was 100 per cent 
(Exp. 29 and 30). Without any starvation at all the efficiency was 
decreased to 88-3 per cent. (Exp. 34), whilst as shown in Experiment 33, 
a 1 ml, dose given to nine birds with previous starvation only (seventeen 
hours), food being given five to ten minutes after treatment, gave an 
efficiency as high as that secured with both pre and after starvation. 
These results were confirmed by a similar series of experiments in which 
a 1 ml. dose was administered by meang of a syringe. The efficiencies in 
this group of trials showed that whilst prestarvation only (Exp. 32) did 
not interfere with the anthelmintic efficiency of the drug, being 89.8 per 
cent. as compared with 74-4 per cent. with both pre and after starvation 

_ (Exp. 31), the omission of starvation entirely gave comparatively poor 
results, namely 50 per cent. (Exp. 35). 


: In the final trial (Exp. 38) a 1 ml. dose of earbontetrachloride was 
given in a hard capsule with 8 gr. kamala, to see whether the inclusion 
of the kamala would decrease the efficiency of the carbontetrachloride or 
be followed by toxic symptoms. Neither of these two effects were noted, 
the efficiency of the treatment being 98 pen cent. 


As regards the toxicity of carbontetrachloride, an experiment was 
carried out in which twelve chickens were given dosages varying from 
1-5 ml. to 4 ml. per pound weight per syringe, with seventeen hours pre- 
vious starvation. <A dose of 1-5 ml. per pound to three birds, 11 0z., 12 0z., 
and 13 oz., in weight respectively, was followed by a momentary period 
of depression in one bird, and during the next six hours the droppings 
were slightly diarrheal. Next day all birds appeared bright and normal. 
A dose of 2 ml. per pound weight to three birds, each 14 oz in weight, was 
followed by slight inactivity up to about six hours after. After twenty- 
four hours, the birds were quite bright in appearance, though the 
droppings were slightly diarrheal in consistency. A dose of 3 ml. per 
pound weight to three birds each of 14 oz. weight was followed almost 
immediately by inactivity, which, however, was only momentary, and 
was considered to be due to inhalation intoxication. After about three 
hours, however, all birds were noticeably depressed, which conditioD, 
accompanied by diarrhcea, persisted for another thirty-six hours. With — 
a dose of 4 ml. per pound weight, three birds, 11 0z., 12 oz., and 16 0z. 
in weight respectively, immediately showed the effects of inhalation of 
the drug, and remained very depressed and inactive with diarrhea for 
about ninety-six hours, their recovery commencing from about the 
third day, and being apparently complete on the fifth day. 


During the trials a total of ninety-three birds from 16 oz. to 26 02. 
in weight received 1 ml. of the drug, and any symptoms as might be 
associated with toxicity were rare. On a few occasions the droppings’ 
were slightly diarrheal for up to twenty-four hours after treatment, 
and in some of the birds given the dose per syringe there was evidence 
of inco-ordination of movement and inactivity, which effects were 9° 
comparatively brief duration, and were considered to be probably due t? 
inhalation of the volatile principles of the drug. 


The results from these tests may therefore be summarised 2° 
follows :— ; 
1. Carbontetrachloride is highly effective against A. galli. 
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2. 


3. 


The optimum dose for young birds is in the vicinity of -75 ml. 
per pound weight. 


The drug appears to be more effective when administered in 
capsules than when given per syringe. The type of capsule 
employed is not apparently of any importance. Carbonte- 
trachloride given with an equal quantity of liquid paraffin 
appears to be almost as effective as carbontetrachloride when 
used alone. 


. The experiments on the preparation of the birds before and 


after the treatment show that a previous starvation period of 
about seventeen hours (overnight) is necessary for high 
efficiencies, but starvation after treatment for longer than 
about five to ten minutes is not required. 


5, A single trial, where 10 grains of kamala were administered 


immediately after the carbontetrachloride did not give any 
evidence that the inclusion of the kamala impaired the - 
efficiency of the carbontetrachloride to any marked extent. 


The results from trials with carbontetrachloride in adult birds are 
tabulated below. In every case, the birds were subjected to previous 
starvation for about seventeen. hours, but were fed about ten minutes 

after treatment. 


TABLE XXVI. 
RESULTS FROM CARBONTETRACHLORIDE (ADULT BIRDS). 


No. of 
Experi- 
ment. 


41 


42 


No. of No. Worms | No. Worms | Per Cent. 
Bird. Weight. Dosage. Passed. Remaining. | Efficiency. 
Lb. 02. : ‘ 
1 8 1 } : 1 ans 100-0 
2 3 1 201 85 100-0 
E A eC 1:5 ml. per syringe st ; : ae 
5 2 5 3 2 60-0 
6 218 J 41 1 97-6 
7 38 5 3 st 100-0 
8 3 1 125 oo 100-0 
9 3.3 q7 5° 100-0 
10 5 7 ne 100-0 
11 4 1 148 2 98:7 
12 38 8 19 tie 100-0 
ve 2 9 2ml. per syringe om aK 
15 3 8 39 ita | 2p 100-0 
16 3 11 : it Sha 25:0 
17 3 11 7 ons 100-0 
18 8.0 [ 4 100-0 
19 214 J ; 2 100-0 
20 14 os oe 100-0 
21 3 3 } i 22 = 100-0 
22 at 8, 2 ml. in soft capsule at 2) ey 
bt 3 4 8 a 88:8 
25 se12 |) 9 : 100-0 
3 dp 100-0 
a 3 B } J 4 1. 80-0 
28 4 138 2m. + 2 ml. 15 2 88-2 
29 565 liquid paraffin | 2 as 10050 
30 3.4 74 8 90. 
31 4 5 J U 88 16 84-6 


| 
4 
| 
| 
| 
| 
| 
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Discussion. 


Ina preliminary experiment, six birds, 2 lb. 5 oz. to 3 lb. 15 oz. in 
weight were each given 1-5 ml. of pacbonteteathienide per syringe. The 
dosage was very successful in the three cases where a good number 
of worms were present, being 100 per cent. efficient in No. 2 with 201 
worms and 91-3 per cent. and 97-6 per cent. efficient in Nos. 4 and 6, 
which contained twenty-three and forty-two worms respectively. The 
dose, however, was only 50 per cent effective in No. 3 with two worms, 
and 60 per cent. affective in No. 5 with five worms. 


In the next trial, the dose was, therefore, increased to 2 ml., which 

was also administered by means of a syringe. Of the thirteen birds 
given this dose and which weighed from 3 lb. 1 0z. to 5 lb 7 oz. all worms 
were removed from eleven, in five of which the infestation was fairly 
high, namely 39, 43, 77, 81, and 125 worms respectively. In the twelfth 
- bird, the 2 ml. dose removed 148 out of 150 worms, but in the remaining 
bird three out of four worms survived. These results indicate that 2 ml. 
dose is very highly effective, but, like the smaller 1-5 ml. dose, may not 
be as efficient where only a slight infestation exists. 


Simultaneously with the above trial, six birds, 2lb. 802. to Alb. 2 0%. 
in weight, were given 2 ml. in soft capsules. The efficiencies secured, as 
denoted in Table XXVI. were practically equal to those given by ‘the 
unenzapsuled drug. 


In a final test, six birds, 3 Ib. 3 oz. to 5 lb. 5 oz in weight, were given 
2 ml. of carbontetrachloride with equal parts of liquid paraffin. In the 
only two birds which were heavily infested Nos. 30 and 31 the mixture 
remoyed 90-2 per cent. and 84.6 per cent. of the worms present respec- 
tively, whilst in the remaining birds with 2, 3, 5, and 17 worms, the 
efficiencies were 100 per cent., 100 per cent., 80 per cent., and 88. 2 per 
cent. respectively. It would, 'therefore, appear that in this experiment 
the effectiveness of the carbontetr achloride was impaired by the inclusion 
of the liquid paraffin. 


Including birds that were s amaaredl but sapere proved to be 
non-infested, a total of forty-five adult birds were given a 2 ml. dose in 
these trials. Symptoms which could be associated with toxicity, were 
displayed by six birds, in four of which they were only of a temporary 
nature, and were considered to be due to inhalation of the-drug. The 
remaining two birds, however, remained inactive and depressed for a 
period of two or three days after treatment. In both of these birds, 
subsequent autopsies show ed disease conditions to be present, which had 
no doubt lowered the bird’s tolerance to the drug. In some of the birds. 
which were otherwise unaffected, the droppings were slightly diarrhcel 
in consistency for up to twenty-four hours after treatment. 


Conclusions. 


Of the various drugs employed in these trials against A. gall, 
carbontetrachloride is considered to be the most efficient, 


The effective dose rate is in the vicinity of -75 ml. per pound weight, 
but not to exceed a total dose of 2 ml. This dose rate appears reasonably 
safe, though it may cause momentary inactivity and a slight degree 0 
diarrhea. The margin of safety is fairly high for a dose rate of 4 ml. 
per pound weight whilst toxic is not lethal. 
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Birds to be treated should be starved overnight, treated early 
_ next morning and fed a few minutes after treatment. - Frineycepet 


As regards the method. of administration; the experiments with 
the young birds indicate that the efficiencies of the methods employed 
may be placed in the following order:—(1) Hard or soft capsules, (2) 
carbontetrachloride with equal parts of liquid paraffin per syringe, (3) 
carbontetrachloride per syringe. With the adult birds, on the other 
‘hand, the efficiencies secured from the administration of drug per 
capsule and per syringe were about equal and greater than that of the 
drug plus liquid paraffin. The liquid paraffin was originally included 
with the object of increasing the bulk of the dose and also of protecting 
the bird from any possible toxic effects. The costs of these respective 
methods of administration, computed from Brisbane wholesale prices on 
the basis of a 1 ml. dose are as follows:— _ Seat 

(a) Soft capsules, 4s. per 100 birds. 

(b) Hard capsules, 2s. 10d. per 100 birds (exclusive of labour 
costs for filling the capsules with the drug). Ue ges: Be 

(c) With equal parts of liquid paraffin, 10d. per 100 birds. 

(ad) Carbontetrachloride alone, 6d. per 100 birds. 


The cost of treatment, using capsules, would on these figures be 

prohibitive to most poultry farmers. It is also considered that the 
inclusion of liquid paraffin is not warranted. It is therefore recom- 
mended that the drug be given to all birds irrespective of age, by means 
of a syringe, any loss of efficiency among the younger birds being more 
than compensated for by the low costs of this method of administration. 
Admittedly the use of a syringe may be followed by unfavourable 
Sequel more frequently than the capsule method of administration, 
Such sequela being a temporary period of inactivity, due to inhalation 
of the drug vapour and not considered to be of any important con- 
Sequence or death from the introduction of the drug into the lungs 
through careless administration. hig 


["0 BE CONTINUED. | 


—_—_—_—_— 


POINTING POSTS. 


Pt PF, rl Sees 


GROUND 


te Plate 258. 


ig ae Simple set-up for pointing stakes or posts is illustrated. All that is required 

to toes from a stout sapling, driven a short distance into the ground, at an angle 

Slope ¢ Y it. The stake to be pointed is rested in the fork, and lies at a convenient 
or slicing with a sharp axe. 


23 
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Principles of Botany for Queensland Farmers. 


C. T. WHITE, Government Botanist. 
[Continued from p. 505, October, 1936.] 


PART III.—PHYSIOLOGY. 
THE STUDY OF LIFE PROCESSES OF PLANTS. 
CHAPTER XIII. 


General. 


WHEREAS morphology and anatomy deal respectively with the 

external form and the internal structure of plants, the study 
of plant physiology is concerned with the work performed by the 
various parts of the plant in maintaining the life of the whole. ID 
the lowest forms of life, the different kinds of work or functions may 
be performed equally by all parts of the plant, but in the higher forms 
specialisation takes place and there is a division of labour, various 
members and tissues being adapted to perform the specific functions; 
these members and tissues are termed the organs of the plant. Thus; 
in a tree the general functions of the roots are to absorb the mineral f00 
in solution from the soil and to anchor the tree firmly in the earth; 
those of the stem are primarily to bear the foliage leaves and repro 
ductive organs, and to serve as a means of communication between thé 
roots and the leaves, and so on. : 


The satisfactory performance of the various functions is dependent 
partly upon the external conditions being favourable; for instan¢e® 
growth is checked by very low or very high temperatures, or by the 
lack of air and moisture, while in the case of green leaves, a sufficient 
intensity of light is necessary if they are to fulfil their main purp0%® 
to the plant. Thus the object of the study of physiology is' not only 
ascertain the various functions performed by tlie different organs, DU 
also to trace the relation between the action of the organs and the 
various internal and external conditions affecting them. It must 
realised, however, that the performance of the functions is depend’ 
primarily upon the activity of the living protoplasm, without wh! 
all vital processes cease. et he 

General Functions. 


The functions of plants, in general, may be divided into two mal? 
groups :— 
1. The nutritive functions, which are concerned with the 14” 
tenance of the life of the individual; and 


2. The reproductive functions, concerned with the produ 
of new individuals resembling itself. 


tio? 


Functions of the Tissues. " 
e 


Distinction must be made, in dealing with this subject, bey 
the vital functions depending upon living protoplasm and the PU 
physical functions depending upon mechanical properties. 


¢ : ee nile 
1. The tegumentary tissue, which includes the epidermis one it 
leaves and the bark of the stem, is primarily of importance, 12 eae 
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affords to the delicate interior tissues protection against heat, cold, 
Injury by fire, and other causes. 


Excessive loss of water by transpiration and evaporation is also 
Prevented, and, it will be noticed, as a general rule, that the develop- 
Ment of this tissue varies directly with the rate of transpiration which 
€xternal conditions promote. The leaves of Eucalypts, Wattles, and 
Other plants growing in open forest country are better protected than 

leaves of those species which are found under the shade of dense 
Orests—as the shrubs and smaller trees of the scrub or rain-forest. In 
ike manner, the leaves of trees of hot, dry climates, are, as a rule, 
better protected than those of the more temperate regions. 


Provision is made for the escape from the plant of water vapor, 

to which the tegumentary tissue may be impermeable by the develop- 
Ment of lenticels and stomata (Plate 210), transpiration being regulated 
Y the opening and closing of the latter. 


2. The parenchymatous tissue consists principally of active cells 
“ontaining living protoplasm, and discharges primarily the different 
Nutritive functions, which vary according to the position of the tissue ; 

Us, that present in the leaves and exposed to the influence of light 
“ontains chlorophyll and is responsible for the assimilation of carbon 
“nd the manufacture of organic food material. 


The parenchymatous cells also serve fas storehouses of reserve 
€rial, such as starch, and help in the transfer of organic material. 
ng frequently glandular, they excrete waste products. 


Mat 
Boj 


es The cell-walls not being lignified or cutinised, the cells are generally 
*Pable of extension, and, consequently, of becoming turgid and giving 
Grate to the member of which they form part. When deprived of 
th; *Y they contract, the rigidity of the member being thus affected ; 

‘Ss well shown by the wilting of leaves under the influence of drought. 


ays This tissue frequently contains numerous intercullular spaces which 
inter: Special importance in assisting the movement of gases in the 
. “tor of the plant, and in connection with transpiration, communica- 


and With the external atmosphere being affected through the stomata 
lenticels, ; 


the 3. The sclerenchymatous tissue, especially when fibrous, exercises 

but Mechanical function of giving strength to the member, and hence is 

in), J8htly developed in aquatic plants, while it is of much greater 
“tance in the stems of land plants. 


dug 4. The tracheal tissue of the wood functions primarily as a con- 
by sug agent, through which water and the mineral solutions absorbed 
Aetio © roots are transferred to the leaves, it being incapable of vital 
in that it contains no protoplasm. 


a : . 
throne the stem of a tree be completely girdled by a cut which goes 
ti “gh the sapwood into the hardwood, the continuity of the tracheal 
fooq 7S. Mterrupted and the leaves are deprived of moisture and mineral 
Whole With the result that they wilt and die, causing the death of the 
below Tice unless adventitious shoots—‘‘suckers’’—arise from the stem 


© cut and thus maintain the life of the roots and butt. 


Whigh, she Sieve tissue of the phloem or bast contains living protoplasm, 
™ some way or other enables the tissue to perform its principal 
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function—viz., that of conducting the organic food material manu- 
factured in the leaves to those parts of the plant which either consume 
it or store it as reserve material. 

The effect of destroying the continuity of the sieve tissue by remov- 
ing a ring of bark from the stem of a tree—i.e., ringbarking—is that 
the roots cannot receive the organic food manufactured by the leaves, 
and are forced to subsist on the reserve food material stored by them. 
After this reserve supply is exhausted the roots succumb and, therefore, 
the whole tree dies. It is important to note that death caused by ring- 
barking is caused in a different way from death due to ringbarking and 
sapping—as dealt with under the tracheal tissue—and, moreover, ‘takes 
place more slowly. It is possible with some species that ringbarking 
alone will not cause death, because the reserve supplies stored in the 
roots are sufficient to enable them to exist until a new layer of bark 1S 
formed and continuity of the sieve tissue re-established. : 


6. The glandular tissue has for its chief function that of secretioD 
either of waste products or plastic substances. Of the former, the 
resin in the resin-ducts of Conifers, and kino in the ‘‘gum veins’’ of 
certain Eucalypts, the ethereal oils in the leaves of Eucalyptus, Citrus; 
and many other plants, and the milky latex in rubber-producing trees 
are familiar examples. The particular service which the secretion 9 
waste products does for the plant itself—apart from the remoyal 2 
waste material not needed for the formation of plant tissue—is 20 
always understood. In the case of conifers, the ‘“‘bleeding’’ of a woul 
certainly helps to afford mechanical and antiseptic protection to. the 
exposed wood, preventing the entrance of fungi liable to cause disease. 


'- The secretion of plastic substances is frequently concerned with 
the relation. of insect life to the life of the plant—e.g., the excretion ° 
sugar by a flower serves to attract insects which bring pollen from other 
flowers and thus ensure ecross-pollination.. The excretion of sugat uF 
parts other than flowers frequently attracts ants, which help to che¢ 
the attacks of other inseéts which are injurious. 


Functions of the Members. ~ 

The root system of the plant has two functions—namely, to ensue 

by its hold on the soil the.stability of the plant, and to absorb ™ 
solution all the mineral food required for its existence. eas 


When first developed, the whole of the root performs both functiod> 
but in trees and shrubs that portion of the root system nearest 
stem develops a woody nature in order that it may be strong: enone 
to hold the plant firmly in the soil. The absorptive power of the wena 
portion is lost, and that function is performed by. the more, delica . 
parts of the root system further removed. Ve + op 20 


ic 
__. The root system also serves as a storehouse for reserv ota 
food material manufactured by the plant, and in some cases; part” 
larly in vegetables such as the Carrot, Turnip, &c., tuberous roots 
specially adapted for. the storage of large quantities of food. se 
The absorptive power of roots is dependent primarily wpe” as 
walls of the superficial cells of the absorbing parts being not “a cial 
larised, but- readily permeable by aqueous solutions. | These, SUPT face’ 
cells frequently send out fine root-hairs, by which the absorbing * . 
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is greatly increased and more intimate contact with the moist soil 
obtained. This absorptive portion is relatively short, being situated 


Just behind the growing tip. 


Tt has been taken as a general rule that the water content in 
herbaceous plants averages 75 per cent. or more of the whole; in plants 
Such as trees or shrubs with a considerable amount of dead tissue and 


- thick, woody cells and fibres the percentage would, of course, be below 


this, but it would seem safe to say that in all cases the living cell contents 
“onsist of 80-90 per cent. of water, or even more. : 

It naturally follows that the amount of water required by large 
freely-growing trees is tremendous, and consequently their root systems, 


specially under dry conditions, extend very widely and branch exten. 


Sively in order that sufficient moisture may be obtained from the soil. 


The Stem—The physiological function of the stem is simply that 
Sr connecting the roots with the leaves,- acting as a support for the 
latter and the reproductive organs, and serving as a conducting channel 
for the transference of sap from the roots to the leaves, and organic 
food from the leaves to the roots. ha 
The development of the stem depends upon the extent of the leaf 
Surface which it has to support and the strains which the exposure to. 
Winds, &e., renders it necessary to bear. The tremendous strains which 
the trunks of large trees have to withstand show what wonderful strue- 
Ural qualities timber must of necessity, possess. 
The Leaf-—The main functions of the foliage leaf are:— 
G.) The absorption from the air of carbon dioxide and the utilisa- 
tion of the carbon in building up organic food compounds ; 
(ii.) The exhalation of water vapor or transpiration ; f: 
(iii.) The absorption of oxygen from the air in the process: or 
respiration. tat oi iy pereLe 
The structuré of the mesophyll of the leaf is such as to enable 
© functions to be performed satisfactorily. 
of As previously described, beneath the epidermis on the upper surface 
ag “ordinary flat leaf or on both sides of a vertically placed leaf, such 
ph m Ruealypts, is the palisade parenchyma; it is very rich in chloro 
Roe whose action is possible only under the influence of light. ‘The 
th Dgated form of the palisade-cells enables the chloroplasts to arrange 
Doseselves along the outside walls so as to receive as much light as 
late in diffuse light, or when light is very intense to remove to the 
eral and interior walls. 


of uitte Spongy parenchyma, which is on the lower or less exposed side 

Ait leaf (or in the middle of a round or in a vertically placed leaf), 
“ontains chloroplasts, but is especially adapted for transpiration 

COnta; Sorption of oxygen. Its cells are very irregular, and the tissue 

fe * Many intercellular spaces which communicate with the air by 

Thief. the stomata and with the interior of the plants as a whole.’ 
S rapid exchange of gases and water vapor is rendered possible. 


thes 


CHAPTER XIV.. | 

' Osmosis, Absorption, and Transpiration. 
pene mosis. —It a bladder be filled with a solution’ of sugar, the 
ng Ughtly closed and the bladder placed in a vessel containing 
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water, it will be found that the bladder will expand, there being @ 
transference from the vessel into the bladder, even though there be no. 
visible openings through which the water can enter. At the same time 
the water in the vessel will become sweet, showing that sugar passes 
outwards through the bladder. The weaker solution diffuses faster than 
the stronger; thus dried fruits rich in sugar, when placed in water, 
swell rapidly, and the water in which they are soaked becomes sweetened. « 
Eventually a degree of stability is reached and transfusion apparently 
ceases. : 


This transference or diffusion of liquids and solutions through the 
wall of the bladder or any other permeable membrane is known as 
osmosis, and the pressure which is set up inside the bladder is called 
osmotic pressure. The bladder in the distended condition is said to be 
turgid. If the pressure set up is too great, the bladder may burst. 


The splitting of ripe fruits in a wet season is due to the turgid 
cells rich in osmotic substances such as sugar not being able to cope with 
the pressure set up by the excess of water supplied by the roots. 


Not all substances which are soluble in water can diffuse through 
membranes permeable to water, and a distinction is made between diftu- 
sible substances, or crystalloids, and the non-diffusible, which are term 
colloids. 

The Plant Cell—aA living thin-walled parenchymatous cell % 
essentially a compound osmotic cell, of which the bladder is a simple 
model. The plant cell has more than one osmotic membrane throug 
which diffusion takes place, for the cell-wall is one, while the protoplas® 
with its internal and external layers is a series of osmotic membranes: 
which may refuse to allow the passage of a substance which has pass¢ 
through the cell-wall. Taken as a whole, however, and in a broa 
general sense, the cell-wall and the protoplasm may be compared with 
the bladder, the cell sap with the internal solution, and the moisture 
in the soil or in the adjoining cells with the solution in which the bladder 
is immersed. 


The turgidity of the plant cell, which, in spite of its very delicat? 
structure, gives firmness and rigidity to the growing parts of a plant, 
is due to the osmotic pressure of the cell sap, causing the protoplas® 
to be pressed firmly against the cell-wall. 


The wilting of leaves on a cut stem is due to the fact that the water 
which is evaporated through the leaves is not replaced by water suPP” i 
by the roots, with the result that the cells in the leaf lose their turgid ‘) 
If the cut stem is immersed in water before the loss has proceede id 
far, the cells obtain water through the cut surface and become tte: 
again; but this recovery is not effected if the upper part of the sho 
only be placed in water, for the external cell-walls of the epidermis 
the leaf and branchlet are cuticularised and do not allow the pas oy 
of water into the interior of the leaf, which must be supplied throug, 
the stem, either by the roots in the living plant or through the new 
cut surface in the case of a cut stem. 


Similarly, wilting takes place during drought, when the loss e 
water from the leaves is greater than can be taken up from © jy 
soil, and under very severe conditions death may be caused, even 
such deep-rooted plants as many of our western trees and shrubs. 
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_ Absorption —The food of the plant is built up from the materials 
which the plant is able to absorb from the air and the soil—carbon 
dioxide from the air, and mineral salts from the soil. 


_ No plant cell is able to take in solid matter from the soil through 
its cell-wall, and consequently the supply of mineral salts must be 
Obtained in aqueous solution by the process of osmosis, which is at the 
foundation of all plant life. 


The absorption of solutions is rendered possible by the fact that 
the external cells of root-hairs and of the younger parts of roots have 
thin, uncuticularised walls, which allow the passage of water from the 
Outside as freely as the transference from cell to cell is allowed inside 
the tissue. Owing to the absence of cuticularised tegumentary tissue, 
those parts of the roots which are capable of absorption are very delicate ; 
Consequently, they are easily broken during the process of transplanting, 
So that transplanted seedlings frequently suffer from want of water 
Until new root-hairs are formed. 


Transplanting is specially liable to failure if followed by hot, dry 
. Weather, which causes loss of water when the seedling is temporarily 

€prived of its absorbing rootlets and root-hairs and is thus unable to 
Maintain the necessary supply of water. 


If the strength of the salt solutions in the soil is greater than that 
of the cell sap of the rootlets, not only will the latter not be able to 
ain food materials by osmosis, but their cell contents may shrink, and 
ath may ensue; hence the effect of manuring a young plant very 
favily with a readily soluble manure may not be improved but dimi- 
shed growth, and in some cases even death. It has been found that 
*Olutions containing over 2 per cent. of dissolved substances are injurious 
ie Plant growth, and very weak solutions containing under 5 parts of 
‘Solved substances in 1,000 give the best results. 
wi The quantity of soluble material absorbed by the roots decreaser 
Vith low temperatures, and consequently in cold winters growth may 
AES while warm rains cause much better growth than cold. rains, 
. SO, the rate at which a plant is growing determines the amount of 
substance absorbed, for if there be no internal movement of cell sap 
of € plant it is obvious that—as in the case of the We ee 
an q qulibrium will be reached between the sap of the absorbing ce Is 
vi the moisture of the soil. If, on the other hand, the plant is growing 
the rously, there is continuous transference of sap from the roots ie 
th aves, the equilibrium is continually destroyed, and absorption by 
© Yoots continues. 


of The vital processes of the roots are dependent on an adequate supply 
hey Se without which poisonous compounds are formed ae an 
to falthy condition results. Consequently, except for species a ate 
Ung ¢ conditions, growth in badly-drained and waterlogged soils as 
Co] { stactory, this being accentuated by the fact that wet soils are 
‘ and frequently below the temperature best suited to the plant. 


j Notwithstandin the fact that the fine rootlets and root-hairs are 
al He Close a Tele with the soil, they are not capable of BbSerBIDE 
‘falls © Water therein, and when the percentage of moisture In the 04 

e helow a certain minimum the roots are unable to obtain supplies. 
the Percentage of water available to the plant varies considerably with 
© Physical character of the soil; thus in loose sand plants may be able 
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to avail themselves of the water in it even when the water content falls 
as low as 1 or 2 per cent.; on the other hand, in a heavy, clayey soil 
the minimum water content may be as high as 25 per cent. 


Root Pressure.—The solution absorbed by the external cells of the 
roots passes by osmosis into the neighbouring cells, all of which in turn 
become turgid owing to the development of osmotic pressure. Finally 
the high pressure in the cells adjoining the tracheal tissue causes the 
cell sap to be forced into the vessels and tfacheids, the pressure 
developed therein being known as the root pressure. 


Tf the stem of the plant be cut, the existence of a positive root 
pressure is manifested by the exudation of water from the cut vessels; 
this phenomenon being known as bleeding. 


Root pressure is most in evidence during the actively growing 
‘periods. In deciduous plants it is most easily seen in the spring am 
early summer before the plants have used the water with which the 
roots have become saturated. Later in the season, when the exces* 
supplies have been used up, a partial vacuum is created and a negative 
pressure is registered, water being sucked in by, instead of forced out 
from, the cut stump. 


Transpiration—Eyvery part of a plant which is exposed to the 
air, unless protected by impervious corky layers, is subject to the 10s* 
of water by evaporation. The exhalation of water vapour from leaves 
can be demonstrated by placing a leafy stem under a jar or in a tes" 
tube with the end closed by cotton wool, when a deposit of dew wil 
soon be observed on the inside of the glass. 


This exhalation of water vapour from living plants is called tra” 
spiration, and the flow of aqueous solution necessary to replace the 
water so lost or otherwise utilised is called the transpiration cu Bi 
Transpiration, though depending primarily upon the ordinary physi 
process of evaporation, is distinguished therefrom in that it is evapo™ 
tion modified and controlled by the living plant. 


That a plant cannot control transpiration absolutely and cause it 
to decrease in proportion to the available supplies of water is, howevel? 
_ shown by the wilting of leaves under the influence of drought, or W & 
the root system is deprived of its absorbing parts. 


Transpiration from the exposed external surface of a plant, © 
rendered comparatively unimportant by the development of protect!’ 
covering layers to the outer tissues, as in the epidermis of the le@Y i 
and cork of the bark, and the cuticle of fleshy fruits and species 2 
cactus. Also, in some cases a covering of woolly hairs or waxy ploe 
serves as protection against loss of water. 


The transpiration which accounts for most of the loss of water I 
that which takes place from the thin-walled cells beneath the extern 
tissue, these cells being connected with the atmosphere by the 1? ibe 
cellular spaces through the stomata (Plate 210) of the leaves a? 


lenticels of the bark. 
to @ 


The opening and closing of the stomata regulate and control ells 
large extent the transpiration from the leaves. When the gua? het 
are full of cell sap and highly turgid, they curve away from one ano per 
leaving a wide opening through which the water vapour can pass d oolls 
the supply of sap is low and further loss is dangerous, the guar” 


a a 
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become flaccid and are drawn together, thus closing the aperture and 
preventing transpiration. The guard-cells are affected not only by the 
Condition of the plant but also by the atmosphere. When the air is 
Moist and there is no danger of excessive transpiration, the stomata 
Open, closing, on the other hand, when the air is very dry. 


Various means are adopted by plants to reduce transpiration. The 
leaves, or the flattened stems which take their place, may, like those of 
the Prickly-pear, be thick and fleshy, capable of storing large supplies 
of moisture, transpiration of which is prevented by the specially well- 

eveloped cuticle. Also, as in the case of Hucalypts, the petiole of the 
eaf may be twisted so that the leaf lies more vertically than horizon- 
tally, and thus does not receive the full rays of the sun. In Casuarina 
the leaves are reduced to small scales and the stomata situated in the 
Narrow grooves of the cladodes. In some species of Banksia or Honey- 
Suckle Oaks (¢.g., B. serrata and B. wmula) the stomata occur in small 
Pits on the under surface of the leaf and are still further protected by 
hairs. The margins of leaves in many cases are’ revolute, particularly 
M drier times, as may be seen in some species of Banksia, Ricimocarpus, 

estringia, &c. The protection thus afforded to the stomata decreases 
Tanspiration very greatly and accounts in large measure for the ability 
of the species to resist dry conditions. On the other hand, the leaves of 
Plants which inhabit wet, swampy situations may have special adapta- 
Hons for furthering transpiration, such as a thin cuticle, a large exposed 
caf surface, exposed stomata, and in some cases (¢.g., Willows) may 
ven be unable to close their stomatal guard-cells. 


.. Lranspiration Current and Ascent of Sap—tn the foregoing pages 
it has been shown that the supply of moisture to the roots 1s maintained 
Y Osmosis and that the loss of moisture from the leaves is due to tran- 
Plration. There remains to be explained the maintenance of the 
raSpiration current from the roots to the leaves and other transpiring 
laces, amas 

Numerous attempts have been made to ascertain the origin of the 
foree which drives the transpiration current, and the literature on the 
“UDject is very wide. The pressure necessary to raise sap to the height 
°F tall trees ig obviously great. 


,.__ At one time it was thought that the sap travelled in the living 
Parenchymatous tissue from cell to cell by the process of osmosis. The 
Fate of ‘diffusion by such means is, however, very slow, and could not 
psibly supply the needs of large trees, apart altogether from the fact 
; at it has since been established that the tracheal tissue of the xylem 
* the conducting channel. : 


Tn small plants the root pressure may be sufficient to force liquid 
the roots to the leaves, but this is quite inadequate in the case of 
Se trees, / ain 
at Although investigators have been for many years, and still are, 
v Work endeavouring to account for the rise of sap, all efforts have been 

~Suecessful. ‘The theories advanced take into account various possibili- 

; na Such as the movement of water through the walls, instead of the 
f ainels, of the conducting tissue, the action of capillarity, the suction 
fees Caused by transpiration and osmosis’ in the leaf-cells, &. As 2 
t ile of the various experiments performed, it may, however, be state 
sib It is practically certain that physical forces are not wholly respon- 

© and that the vital activity of living parenchymatous cells, such 


fro, 
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as are found in the medullary rays of the wood, cannot be left out of 
account, but are a prime factor in supplying the necessary force. 


CHAPTER XV. 
Chemical Composition and Food of Plants, 


When a plant is dried and all the water contained in the cell sap, 
cell-walls, and the protoplasm expelled, the remainder consists of a 
considerable number of chemical compounds, both organic and inorganic; 
the latter consist of that part of the absorbed mineral salts which at 
the time of death had not been utilised, while the former are the com- 
pounds manufactured from the food materials absorbed from the soil 
and the air. 


The number of different compounds discovered in plants is extremely 
large, and research is continually adding to the number, which it is 
neither possible nor necessary to specify here. For general purposes 
they may be divided into nitrogenous and non-nitrogenous compounds— 
7.e., those which do and those which do not contain nitrogen. 


’ Non-nitrogenous Compounds. 


The most important substances contained in this group are the 
carbohydrates, fats, essential or volatile oils, acids, and glucosides. 


Carbohydrates are composed of carbon in combination with hydro- 
gen and oxygen, the two latter elements being present in the same 
proportion as that in which they occur in water. The combinations i 
which these three elements occur are many, but the most important are 
cellulose, starch, and sugars. 


Cellulose enters very largely into the composition of the cell-walls, 
which are produced by the protoplasm. In those cell-walls, which are 
adapted to various requirements, as in the cork, the lignified tissue, &e.; 
the cellulose is found to vary in composition and to be combined oF 
intimately associated with other compounds, such as suberin, ligniD; 
cutin, &e. ; 


The cellulose of plants is the main constituent of paper pulp, i? 
the manufacture of which the chief difficulty is the removal of the com- 
bined substances without injuriously affecting the cellulose, 


Starch is the form in which the plant stores much of its reserv® 
organic food, and is of very frequent occurence in plants, particularly 
in the roots. A noteworthy example of the storage of starch in forest 
plants is furnished by the stems of the ‘‘zamia’’ palms (Cycadace@): 
while seeds (¢.g., cereals particularly) and tubers (e.g., the potato) are 
very rich in this compound. Starch occurs’in the form of minute grain’ 
They are produced by the plastids, and under the microscope exhibit 
a stratified appearance, each grain being composed of several successiv? 
layers built round a central nucleus or hilwm. The existence of starell 
grains can be readily seen on treating with iodine, with which stare 
gives the familiar blue reaction. 


Plants rich in starch constitute a very. large proportion of th? 
food of man, cereals, such as wheat, maize, rice, &c., and roots or tube! 
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such as potatoes, sweet potatoes, yams, taro, cassava, &c., being of value 
largely on account of their high starch content. 


Commercial starch is prepared by mechanical separation with water 
from any starchy material, such as potato or arrowroot tubers, maize, 
rice, or other grains. 


Plate 259. 


StTarcu GRAINS. 


Starch grains are of various shapes. Those of the potato, arrowroot, &. (A) 
&re oval with an excentric hilum; those of wheat (B) lenticular with a more or less 
central hilum; those of beans, peas, &c. (C) are oval or somewhat kidney-shaped 
With cracks or fissures radiating from the centre. 


Sugars are generally found in the cell sap and occur most com- 
Monly in fruits. The sugar-cane, sugar beet, and the sugar maple of 


America are familiar examples of species which are specially rich in 
Sugar. 


Fats and fixed oils are reserve plant foods, and are found more 
Particularly in fruits and seeds; familiar examples of species rich in 
Oils are the olive, the castor oil plant, the rape, the coconut, the cotton, 
and the candle nut. 


Fats and oils may be extracted from seeds by pressure, solvents, 
or boiling with water. The numerous commercial oil-cakes, largely 
Used as cattle and poultry foods, are made from the residue of different 
Seeds and fruits after the oil has been extracted by pressure. 


Vegetable fats and oils are used for various purposes, as medicine, 
00d, heating and lighting, lubricants, and in the manufacture of soaps. 
Ome oils possess the property of drying and becoming hard when 
€xposed to the air; they are known as ‘‘drying oils,’’ and are largely 
Used in the manufacture of paints and varnishes. The most widely 
Used is that obtained from the seeds of the flax plant—viz., linseed ~ 
OU; another widely used drying oil is that obtained from the seeds of 
the Chinese tree Aleurites Fordii. The oil is known in commerce as 

ung oil or Chinese wood oil, and is used in the manufacture of paints, 
Varnishes, linoleums, &c. 


Essential oils, resins, &¢., are generally waste products and are 
Secreted in special glands or ducts, of which the oil dots of the leaves 
of Eucalypts and the resin-ducts of Conifers are well-marked examples. 

© the essential oils is frequently due the characteristic odour of plants, 
While (as in Eucalyptus, Backhousia, &e.) they are the source of valv- 
© commercial oils and perfumes. 
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- Gums, resins, and kinos are yielded by many plants, and, as these 
terms are of frequent use in technological pokes the following brief 
definitions and notes on them are here given :— 


- (a) Gums are entirely soluble or swell up in water, but are 
insoluble in alcohol (spirit)—e.g., Acacia spp. (Wattle 
gums), Melia (White Cedar), &¢. Wattle gums are prin- 
cipally of value industrially on account of their adhesive 
properties. Gum arabic is the produce mostly of Acacia 
Senegal, a native of Western Africa. 

(b) Resins are entirely soluble in alcohol, but insoluble in 
water—e.g., Xanthorrhea spp. (Grass Tree gums, Yacka 
gum, or Gum Acaroides). 


Oleo-resins are mixtures of essential oils and resins; 
they are principally yielded by species of Conifers and 
occur in special canals or cavities. 

Turpentine or oil of turpentine is obtained from oleo- 
resins by distillation; the non-volatile residue after being 
cleaned forms the solid rosin of commerce. : 


~ Canada balsam is the oleo-resin of Abies” Buleaieets a 
North American tree, the ‘resin of which contains a pre- 
ponderance of turpentine oil. 


(c) Gum-resins are mixtures of various gums and resins, and are 
party soluble.in alcohol and partly in water—e.g., the gum- 
resins of Grevillea robusta (Silky Oak), Pittosporwn 
undulatum, &e. 


(c) Kinos are dry, hardened juices of Payite containing quanti- 
ties of dark colouring matter—e.y., Hucalyptus and Ango- 
phora kinos. Kinos are used industrially in tanning and 
dyeing. 


Organic Acids, though occuring free, are more commonly found 
united with bases to form salts. The acid most’ commonly met with in 
plants is oxalic acid, which in combination with calcium forms the 
crystals of calcium oxalate found in living cells ; other well-known acids 
are tartaric, citric, and malic, common in unripe fruit. 


Crystals of ealeaRt oxalaté (oxalate of lime) vary Bomewhat in 
the form in which they occur in -plants.. In some cases they occur in 
an elongated needle-like shape, w BC Sy are spoken: of as raphides and 
usually occur in groups. - ott. st du 


This form is characteristic of many monoe otytedonns plants; 
especially the Aroids—é.g., the Cunjevoi, Taro, Dasheen, When 
a piece of green stem or leaf of the Taro, Cunjevoi, or at plant 1s 
chewed, the tongue, roof of the mouth, and lining of the throat seem to 
be pierced by innumerable little needles giving intense irritation, and, 
in fact, if chewed to any extent, great agony. After thorough cooking; 
_ however, these plants are edible: and the Taros form a large proportion? 

of the food of many native races, particularly in the Pacific Islands. 


Plate 260, C and D, représent raphides in the tissues of the leaf 
of the Taro (Alocasia antiquorum). The illustrations are taken eet 
photomocrographs by Messrs. Lyman, Kebler, and Howard in W. 

SER “Useful Plants of the Island of Guam’ ("Contributions 
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th Plate 260. 
} Wes CaLctum OXALATE ORYSTALS- ‘IN PLANT TISSUES. 
Koni Aan bark of Eucalyptus (after Smith). 
Os ah epidermal tissues of Prickly-pear (after Shirley. ‘and Lambert). 
- and D.—In leaf tissues of Taro (after Safford). 


SS eC 


613 


614 QUEENSLAND. AGRICULTURAL JOURNAL. [1 Nov., 1936. 


from the United States National Herbarium,’’ Vol. [X.). In this plant 
and its allies these authors state that the raphides are enclosed in what 
appears to be an elongated transparent capsule filled with mucilage. 
These capsules or cartridges are situated in the partition wall between 
two vacuoles, their ends projecting into the adjacent vacuoles. When 
the vacuoles become filled with water by being crushed in chewing or 
when artificially macerated, the mucilage absorbs water through the 
capsule walls, increasing in volume so that it exerts such a pressure 
that the needles are projected with considerable force from the capsule 
at one or both ends, where the cell-wall is thinner than at the sides. 


Among Dicotyledons raphides are well developed in the Ampeli- 
dacew (Grape Vines, Water Vines, &.) and in Vitis acris, a common 
“*serub’”’ or “‘brush’’ climber in parts of Eastern Australia; the green 
stem, if chewed, causes intense irritation to the soft parts of the mouth 
and throat, due to the presence of numerous raphides of calcium oxalate 
in the plant’s tissues. 


H. G. Smith has shown that calcium oxalate is abundant in the 
barks of Euealypts in the form of well-defined simple crystals. Plate 
260 (A) represents these crystals, and is taken from a photomicrograph 
by H. G. Smith in the ‘‘ Journal and Proceedings of the Royal Society 
of New South Wales,’’ Vol. 39. 


Calcium oxalate commonly occurs in the form.of clustered crystals 
(termed spheraphides), and Plate 260 (B) shows spheraphides in the 
common Prickly-pear or Pest Pear (Opuntia inermis), and is taket 
from an illustration by J. Shirley and G. Lambert in the ‘‘ Proceedings 
of the Royal Society of Queensland,’’ Vol. 26, where these authors state 
that these spheraphides form an effective armour against insect attack- 
Spheraphides are abundant in the Oxalidacew (Wood Sorrel, Soursob, 
&e.) and Polygonacee (Sorrel, Rhubarb, &c.). 


Glucosides may be nitrogenous or non-nitrogenous; commov 
examples are tannin (in Wattle and other barks), amygdalin (in the 
seeds of Bitter Almonds), salicin (in the bark of Willows), and dhurrl? 
(in Sorghums). Their exact functions or their nutritive value to the 
plant is unknown, but a knowledge of their distribution in the vegetable 
kingdom is of great importance from an economic standpoint. 


In some cases the glucoside may have the property of yielding, 0” 
disintegration and destruction of the plant cells by the digestive appar@ 
tus of animals, the powerful poison hydrocyanie (or prussic) acid. Sueh 


glucosides or the plants which contain them are termed cyanophoric 9 


cyanogenetic. Their presence accounts for the poisonous character ° 
the seeds of the Bitter Almond, and some other seeds and nuts, a2 
explains the poisoning of stock by such plants as the Sorghums and som? 
other grasses, by the Native Fuchsia (Hremophila maculata), Peac® 
leaf Poison Bush (Trema), &. A remarkable fact about these so-calle 
cyanogenetic or. prussic-acid-yielding glucosides is their common occU! 
rence in immature plants or the young parts of plants and the!” 
absence from older plants, or older or matured parts; a further remark 
able fact is their occurrence in a particular species in one locality 4? 
their entire absence from the same species in another locality, thous: 
the two places may be only a few miles apart; they are also often V° 
transient in their occurrence, as has been found in the Peach-leaf Po1s? 
Bush (Zrema), appearing and disappearing in this plant ™ 


ia 


oe 
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apparently erratic fashion. What causes the formation of the gluco- 
side, and its consequent disappearance, has not yet been found, nor is it 
clear what part these prussic-acid-yielding glucosides play in the life 
of the plant. : 

The astringent compounds, known as tannins, are also glucosides; 
the value of definite knowledge of the tannin contents of different trees, 
particularly of their barks, is at once obvious; here again the amount 
present may vary somewhat with the age of the tree and the locality 
in which it is growing. In South Africa a good deal of attention has 
been given to the tannin content of the bark of the Australian Wattle 
(Acacia mollissima), cultivated extensively there, with the result that 
continued breeding from selected trees has much inereased the average 
tannin content. 


_ The saponins are another group of glucosides, a knowledge of which 
1s of importance from an economic standpoint; their presence in a plant 
or part of a plant can generally be detected, primarily by the marked 
frothing they cause in water. The commercial value of the Quillaja 
Bark (Quillaja saponaria), of the native Foam Barks (Sapindacew 
Spp.), is due to the presence of saponins. They are commonly poisonous, 
and it is thought that the harmful property of the seeds of the Bean 

ree, a Moreton Bay chestnut (Castanospermum australe), which cause 
Severe purging in stock is due to the presence of a sapo-toxin. Another 
example is the Finger Cherry (Rhodomyrtus macrocarpa), the fruits 
ef which, if eaten in any quantity, cause blindness; parts of this 
Plant apparently contain a poisonous saponin, which has been suggested 
as the cause of the trouble. 


- Nitrogenous Compounds. 
Prominent ‘in this group are the proteids and alkaloids, the first- 
Named being of special importance because proteid compounds are the 
main constituents of protoplasm. 


The vegetable proteids, proteins, or albuminoids are numerous, and 
Vary greatly in chemical composition. They may occur either in solution 
'ssolved in the cell sap or as solid forms, as the aleurone or proteid 
8rains of cereals and seeds. Proteid substances are of particularly high 
0d value—in fact, no animal can live unless its food contains a suffici- 
hey of them. In cereals the aleurone grains are usually confined to the 
Cutermost layers of the cells of the endosperm; thus comes: about the 
fence food value of artificially polished cereals, such as polished 
fe, &e. ; te I ; 
Alkaloids are generally poisonous, and are to be regarded as waste 
Produets—not as food: They form the basis of many of the drugs used 
ne Medicine, and familiar examples are nicotin (tobacco), quinin 
“Mchona), morphia( poppy). The bitter flavour of the barks of many 
Ustralian trees, such as Quinine Tree (Alstonia constricta), &e., is 
wee to the presence of alkaloids. ‘To their presence is also due the 
rmful nature of many plants known to be poisonous to stock in 
Ustralia, as the Heart-leaf Poison Bushes (Gastrolobium spp.), Thorn- 
Pples (Datura spp.), &e. : 
) The Elementary Constituents of Plant Food—lf a dried plant be 
ytned, carbon, hydrogen, oxygen, and nitrogen escape into the atmos- 
fre as gaseous compounds, such as carbon dioxide and ammonia, while 
f other elements remain behind in the ash in composition with part 
© carbon and oxygen. By weighing the green and dried plant and 


a 
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the ash and analysing the composition of the latter, the proportion of 
water and the various constituent elements in the green plant are 
obtained. 

‘The existence of any element in the ash of a plant is not proof that 
that element is indispensable to the plant’s existence, for some have 
been found by the methods of sand and water culture to be not essential 
to the vital processes. In the grasses and sedges, for example, silica is 
found in great abundance, principally in the cell-walls, and may con- 
stitute from 40 up to even 70 per cent. of the ash of such plants, but 
experiments have shown that they can be brought to maturity without 
it, though the resultant plants will be soft and weak, silica being of 
importance in the strengthening of the cell-walls. Experiments have 
shown, however, that unless all of the ten elements—carbon, hydrogen, 
oxygen, nitrogen, phosphorus, sulphur, potassium, calcium, magnesium, 
and iron—are available, life is impossible ; doubt exists as to the absolute 
necessity for sodium and chlorine, culture without these elements being 
so difficult, but the general belief is towards their being non-essential. 
The special functions of the different elements in plant nutrition. has 
long been the study of plant physiologists; thus, among other things 
it has been found that potash is essential in the formation of starch, 
while a certain amount of iron seems necessary in the development of 
leaf-green or chlorophyll. 


Carbon.—Carhbon is an essential component of protoplasm and com- 
prises in all generally between 40 and. 50 per cent. of the dry weight of 
plants. 

An idea of the amount of carbon present in plants is afforded in 
charcoal-making. In the manufacture of charcoal, the wood is burnt 
without free access of oxygen, with the result that the hydrogen, oxygen, 
and nitrogen of the plant are set free, but the carbon remains with a 
small quantity of ash. When burnt in the ordinary way, the carbon and 
oxygen combine and are given off in the form of carbon dioxide. 


Although green plants may obtain some carbon in combination 
from the soil, the bulk of their supply of this element is taken up by 
the leaves from the carbon dioxide of the air, this action. being dependent 
upon the existence of chlorophyll in the leaves and the access of sufficient 
light. 

Certain green plants are said to be inseectivorous because they are 
specially adapted to absorb carbon in organic compounds: Their leaves 
bear appendages which excrete a viscid liquid, which attracts and holds 
insects. The glands then excrete an acid liquid, which dissolves the 
insect into a form suitable for absorption. ‘The common Sundews. 
(Drosera sp.) provide well-known examples of this habit. 


_ Fungi and many other plants known as parasites and saprophytes; 
which exist on and destroy living and dead organic matter respectively, 
are almost or quite devoid of chlorophyll and obtain their carbon 12 
the form of organic compounds. Others obtain their carbon from gree? 
plants without destroying them, the association of two distinct plants 
in this way being termed symbiosis. The most common example }§ 
furnished by lichens, in which fungi and alge are associated symbiot! 
cally. 

An interesting case of supposed symbiotic relationship between the 
lower and higher plants occurs in the association of certain filamentou” A 
fungi and the roots of some flowering plants; this association of fung" 
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and root has been termed mycorhiza. It is the common state in sapro- 

phytic plants, many of which possess little or no chlorophyll, but has 

also been observed in green leaf-bearing trees, such as the Pines, which 
possess few or no root-hairs. The hyphe (roots) of the fungus may 

penetrate into the cells, or may only pass between the cells of the root 

tissues. In trees which exhibit mycorhiza, the roots are usually closely 

invested by the fungus threads, and it is believed that these latter are 

not only of importance to the tree as absorbing organs for water and 

nutrient salts, but possibly in the formation of nitrogen. On the other 

hand, the fungus obtains carbohydrate food substances from its host, 

and its hyphx are, no doubt, first attracted to the root by the presence 

therein of these food substances; the whole matter, however, is one that 

is still in the field of investigation. In the case of saprophytes, as these 

plants contain little or no chiorophyll, they would seem to be entirely 

dependent on the fungus for their organic food supply, the fungus 

being able to take up carbon compounds present in the remains of dead 
animals and plants on which it grows. 


Some parasitic plants are well provided with chloroplasts and are 
thus able to obtain their necessary supplies of carbon from the carbon 
dioxide of the air and utilise it in the building-up of organic food 
substances; such plants are only partially parasitic, the best-known 
examples being probably the Mistletoes, which obtain from the host 
only water and nutrient salts held in solution, but make no demands on 
it for complex organic food substances. Other plants rich in chlorophyll, - 
but which rely very largely on other plants for their supplies of water 
and mineral salts are some, if not all, of the Santalaces, among the 
members of which known to be so parasitic are the well-known Sandal- 
Woods (Santalwm spp.) and the Native Cherry (Haocarpus cupressi- 
formis), also some of the Scrophulariacer, one of which—Striga 
barviflora—is a well-known parasite on sugar-cane in Queensland. The 
Santalacee and Striga mentioned are parasitic on the roots of their 
hosts. The Dodders (Cuscuta) and Dodder Laurels (Cassytha spp.) 
are plants that have almost completely lost their chlorophyll and have 

€come practically entirely dependent on the host for their sustenance ; 


the first belong to the Convolvulus family (Convoluulacew), and several 


are parasitic or economic plants, one—the common European Dodder 
Cuscuta europea)—being a particularly bad pest in lucerne cultiva- — 
tion ; the Dodder Laurels, which are degenerate members of the Laurel 
family (Lawracew) and are very similar in general appearance to the 
true Dodders, are principally Australian species, and are commonly 
Seen growing over native shrubs. eae 


Hydrogen and oxygen, as has been seen, are found in combination 
With carbon in numerous compounds, while combined as water they 
form more than 50 per cent. of the wet weight of the plant. Oxygen 
1S absorbed directly from the atmosphere, while it is taken from the 
Soil in solution in water and in various salts such as nitrates, sulphates, 
Phosphates, &e. Hydrogen may be absorbed in ammonia compounds, 

Ut is obtained chiefly in the water taken from the soil. 


Nitrogen is an essential constituent of protoplasm and is very 
abundant in peas, beans, and other leguminous plants. Fungi, parasites, 
‘Aprophytes, &., absorb it in organic form just as they do carbon, but 
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though it is present in the air in large quantities, it is not directly 
absorbed therefrom, as is the case with oxygen and carbon dioxide. 


Certain green plants are able to obtain their nitrogen from the air 
by virtue of their symbiotic association with bacteria in the well-known 
nodules of the roots. These symbiotic bacterial nodules are mostly 
found on the roots of clovers, peas, beans, wattles, and other plants 
belonging to the pea family (Leguminosae), Generally, however, green 
-plants. have to rely for their supply of nitrogen upon nitrates and 
ammonia salts in the soil. ' 


In forest trees the ereatest proportion of nitrogen. falivorbed is 
retained by the leaves, this being one important reason for preventing 
the removal ‘from the forest soil of lengli teat matter: aa, humus, 
which is rich in nitrogen. i bes ah 


Phosphorus occurs in proteid compounds ;’ it is s abundant. in 1 seeds, 
and, therefore, is particularly important for grain-producing crops such 
as wheat. It is absorbed from the soil in the form ‘of phosphates, and 
is supplied Im manures such as AP eets, pa BREDA oy made 
from bones. 

Sulphur, Eto not- occurring Taree is ‘yeotelas, 4s am epkéntiAl 
constituent of DEC DIST ie is: sees’ from + soil’ in Hula. ‘form Os 
sulphates. 

Potassium, calcium, ail miagnesitm ‘are all necessary to Bere site, 
though the part they play is not clearly ‘understood. ‘Potassium appears 
to be closely associated with the formation of carbohydrates: from ‘water 
and the carbon dioxide of the air, and if it is not present the ation 
of carbon ceases. The occurrence of calcium in the forin of calcium 
oxalate points to, its .serying -to- neutralise, free. oxalic acid which acts 
injuriously upon “the? liying cells, © “These elements are absorbed. chiefly 
as nitrates, sulphates, phosphates, and carbonates. Potassium ‘carbonate 
left in the ash of plants is valuable as a manure. 


Tron is found in plants: only: i in very small aauni aes tty since no 
chlorophyll can beoformed without it, the nutrition of green. plants is 
absolutely dependent upon its presence. Sufficient is contained in the 
seeds to provide. forthe needs of the first few leayes,. but. if the plants 


are then grown in solutions lacking in iron the acces leaves. are 


pale and unable to fix carbon. 9 > | bighh iy 
Numerous other elements ocetir in plants & ‘some “bit! rarely, matte 
almost universally; in facet practically all ‘the BALA that occur in 
air, soil, and water have been found in plants. ; 


Silicon is used by many cereals and grasses to Lane tpt the cell- 
walls, and o¢eurs also 1 in the vocal of trees. pou ds’ gprs” arom hata: 
silicates. 

; Sodium and. éhloritie are of. estan occurrence ; whiewan are pound 
most. ee as ‘common ‘salt, which an. EXCESS is’ injurious: 10; pian 
growth. 

BROT it eatine are abundantyi in many marine pint especially 
seaweed, which at. one time was the principal source of iodides and 
bromides. hae 

_ Manganese. also i is frequently found in plants, but little i is auntie of 
its significance. © 
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CHAPTER XVI. - 
Metabolism. 


After the absorption of the various salts and elements, numerous 
chemical changes occur, which are generally referred to as metabolic 
processess.or metabolism. Those constructive changes which result in 
the building-up of complex organic food compounds from simple salts 
aud gases are termed constructive metabolism or anabolism, while those 
which lead to the formation: of simpler compounds by decomposition of 
the more complex are termed destructive metabolism or catabolism. . The 
products of metabolism are either plastic products, which can be further 
developed, or waste products, which are either excreted or deposited. 


‘Anabolism:—Although roots obtain carbon compounds from the 
soil, it has been found from growth in water in which-no carbon was 
present that the carbon dioxide of the air is the chief source of carbon 
Supply upon which green plants must rely. -As no organic food can 
be built up without carbon, the first step in: the anabolic process of 
assimilation of food is the fixation of carbon. Ch ERE ans 

Carbon Fixation or Photosynthesis —Exactly what chemical action | 
takes place when the carbon dioxide of the air enters the cells of the 
leaf is not known, but briefly it may be stated that the carbon dioxide 
dissolves in water, forming carbonic acid, which is continuously broken 
up by the action of sunlight on thé living plant cells. Oxygen is set 
free, and very early inthe processes of assimilation simple carbohydrates 
ike sugar and starch are formed. - 9 > eenristeds Gr 


_ What actually takes place in the earlier stages of sugar formation 

Is yet obscure, but it has been definitely established that, for chemical - 
changes of this nature to take ‘place, living plants must be exposed to 
a sufficient intensity of light and suitable temperatures, they must 
Contain chloroplasts, and salts of potassium must be present in the sap. 


_. The primary importanee of exposure to light is that the rays: of 
light furnish the energy necessary to cause the chemical change, the 
Plant being unable to do this unaided. Piet: PRUE 


_ The chloroplasts haye associated with them the green’ colouring 
Matter called chlorophyll, the function of which is to absorb certain of 
the rays ofslight whose energy is required. This energy is then utilised 
»Y the chloroplasts. a ; ESA EOP ERE 


Given insufficient light, green plants are unable to build up carbo- 
hydrates from carbon dioxide and water, and plants such as. fungi 
Which do not possess chloroplasts have to obtain their organic food from — 
Other plants or organic material ; also, the fixation of carbon is restricted 
to those parts of the plant which coritain chloroplasts: » #3 


._ The fact that the fixing of carbon is dependent upon the action of 
light has lead to the term. ‘‘photosynthesis’’ being coined to denote the 
Process, ech Te i ‘ i! f * 

i Formation of Proteids—The formation of the first simple carbo- 
'ydrates is the foundation of all later anabolic processes. by means of 
"ich large numbers of food products and other organic compounds 
are built up by the plant. The most important of the more complex — 
eae s are those containing nitrogen, such as the amides and the 


620 QUEENSLAND AGRICULTURAL JOURNAL. [1 Nov., 1936. 


As pointed out previously, the free nitrogen of the air cannot be 
extracted directly by the higher plants, except in the case of species 
belonging to the family Leguminose and a few other plants, and then 
only by virute of their association with bacteria in their roots. Hiven 
then, the bulk of the nitrogen utilised by them and, of course, the whole 
quantity required by other green plants must be absorbed from the 
soil in the form of chemical compounds. 


Nitrogen occurs in the soil in organic compounds in ammonium 
salts and in the form of nitrates. The oxidising action of various soil 
influences and bacteria results in the nitrogenous soil compounds being 
converted finally into nitrates, this process being known as nitrification. 


_ Nitrification is hastened by exposure to light and heat and by 
aeration, and consequently the removal of dense forest cover and the 
working of the soil greatly accelerates the decomposition of the forest 
humus and the formation of nitrates in comparative abundance; hence 
the growth of plants on cleared land, which has also been sweetened 
by burning, is especially vigorous, particularly so in the case of species 
which are said to be nitratophilous or nitrate-loving, as vigorous weeds 
like Thistle, Ink Weed, Wild Tobacco, &., which spring up following 
a fresh burn. Hehe 


In addition to nitrogen, sulphur, and phosphorous are two important 
constituents of proteids, these being obtained from the soil in the form 
of sulphates and phosphates. 


The chemical changes which these compounds undergo in the plant 
are undetermined, the synthesis or creation by the union of their 
elements of proteids being very complex, but it is known that inter- 
mediate nitrogenous compounds, such as amides, are formed, and that 
these are ultimately combined with carbohydrates and other compounds 
to form proteids, this process taking place largely in the leaves. 


Although light is necessary for the fixation of carbon by the leaves, 
the synthesis of proteid compounds proceeds without the influence of 
light, and hence, although leaves play the most important part in this 
work, thus ensuring the utilisation of the carbohydrates before there is 
an undue and possibly injurious accumulation thereof, similar work is 
performed by the roots and other parts of the plant. 


Utilisation, Translocation, and Storage of Plant Foods.—Of the 
various organic compounds manufactured by the plant, some are oxidised 
and consumed in the process of respiration, but, since a growing plant 
increases in bulk, a greater proportion is used to build up new material 
than is lost owing to catabolic processes. 


Just ag special conducting tissue is developed in the xylem for the 
transference of mineral solutions from the roots to the leaves, so the 
plant has to arrange for the translocation of organic foods products 
from the cells in which they are manufactured to those parts of the 
plant in which development. and growth is taking place. 


Insoluble carbohydrates, such as starch and colloidal proteid sub- 
_ stances, may not readily diffuse by osmosis through the cell-walls, an 

consequently they have to be decomposed into soluble diffusible com- 
pounds in order that osmosis from cell to cell make take place. Starch 
is converted into soluble sugar, and proteids, into diffusible amides, 
these products being later transformed back to the higher compounds 
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as required. Thus there is a continual building-up and breaking-down 
of the food products according as they are to be utilised by the proto- 
plasm or transferred to other cells. i 


Just as the action of osmosis is not sufficiently rapid to account 
for the rapid rise of sap in a tree, so it is not adequate to maintain. the 
Supply of organic food, and consequently special conducting tissue, 
Situated in the phloem and known as the sieve tubes (Plate 203), is 
provided for the conveyance over long distances of both diffusible and 
hon-diffusible compounds. It is obvious, in fact, that the upward flow 
of sap in the trachee and tracheids of the xylem must preclude this 
tissue from being used as a channel for conduction downwards, and that 
the provision of additional channels elsewhere is essential. : 


Whereas the tracheal tissue is composed of dead cells, which are 
enabled by their association with living parenchymatous cells to main- 
tain the transpiration current, the sieve tubes, on the contrary, are 
living organs containing protoplasm, and cease to function as conducting 
agents when dead. They are associated also with other living cells, 
Such as companion cells and phloem parenchyma, which all play a part 
in the conduction of organic food, though in a manner as yet imperfectly 
understood. Oe 


The food current in the sieve tissue is drawn upon as required by _ 
adjacent tissue in the bast and cortex, while it is conveyed to the cam- | 
bium and wood by the medullary rays, which form the connecting link 
between the wood and the bark. 


The effect of breaking the continuity of the phloem or bast and 
checking the downward motion of the organic food by making a narrow 
cut through the bark of the branch of a tree is that the food supplies 
are retained in the branch above the cut, with the result that the 
Shoots and fruit thereof grow more luxuriantly. This is sometimes made 
use of in fruit culture in order to obtain increased yields, the process 
being known ag “‘ringing.”’ 


Not all of the food manufactured is used immediately in the build- 
Ing-up of new cells, and a considerable surplus is stored in various parts — 
of the plant for future use. In the case of annuals, which die at the 
€nd of their growing season, the reserve food is accumulated wholly in 
the seeds for the use of the next generation, while in such vegetables as 
Carrots and turnips the reserve is stored in the roots. 


Tn the case of deciduous trees, the permanent storage of reserve 
Supplies in the leaves would result in the loss by the trees of their reserve 
Stores when the leaves fall in autumn, and consequently the reserve food 
of trees is to be found chiefly in the roots and the stem, the parenchyma 
of the cortex and the medullary rays being the principal tissues concerned 
therein, Supplies are stored in the leaves temporarily only. 


nr 


The existence of reserve supplies in the roots enables them to live 

for some time after ringbarking, and to continue supplying the leaves 

With mineral food, and it is only when these supplies are exhausted that 
© Yoots die and the tree finally succumbs. In springtime the unfolding 
nd initial growth of the buds of deciduous trees are dependent wholly 

"pon the reserves stored by the tree during the previous season, while 
© coppice shoots which sometimes spring from the base of a ringbarked 
fe are nourished at first from the same source. 
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Since the reserve supplies from below must travel upwards in 
order to reach members at higher levels, the transpiration current is 
found to contain soluble organic food in addition to the mineral solu- 
tions previously referred to. Generally the mineral food in the sap 
occurs in far greater abundance than the organic material, but occasion- 
ally the sap is very rich in carbohydrates, a notable case being the Sugar 
Maple of Canada, the sap of which is a rich source of sugar. : 


Catabolism.—tThe catabolic processes carried on by the plant are 
mainly those which depend upon the absorption of oxygen, and result 
amongst other things in the formation of carbon dioxide, which is 
excreted as a waste product. <A similar process is carried on in animals, 
and is known as respiration. 


Respiration is as essential to the life of plants as to that of animals, 
though the process, except perhaps in the germinating seed, is much 
less rapid in the former than in the latter. The degree of activity of 
life depends upon the activity of the catabolic processes and respiration 
in particular, and if they cease life ceases also. Catabolism is, in fact, 
the source of energy which enables the anabolic processes to be carried on. 


In all cases heat is produced during respiration, this being particu- 
larly noticeable in the case of warm-blooded animals. In plants, how- 
ever, oxidation is less rapid and the rise in temperature is not generally 
noticeable, especially as it is compensated for by the cooling effect of 
transpiration. Germinating seeds respire very actively, and if heaped 
together the effects of respiration are not masked and the rise in tempera- 
ture is plainly perceptible. 


Respiration is thus the converse of carbon fixation, the former being 
a destructive and the latter a constructive process. In addition, respira- 
tion is not confined to the cells containing chloroplasts, but goes on in 
all living cells both in darkness and in light; also, not only green plants 
but all plants give off carbon dioxide, while only green plants have the 
power to fix the carbon of the atmosphere. 


The free oxygen required by plants may be obtained directly from 
the atmosphere by the process of gaseous diffusion or may be absorbed 
in solution by. the roots, the greater amount being obtained by the 
former method. Entrance to the intercellular spaces of the plant tissue 
is gained through the stomata and the lenticels. ; od 


Just as in the case of animals, plants quickly become unhealthy if 
not furnished with a sufficient supply of oxygen. Those parts of plants 
above ground naturally never suffer from want of oxygen, but the ill- 
effects of insufficient oxygen in the soil for the needs of the roots are 
frequently apparent. ; 


Excess of water in waterlogged and badly-drained soils means that 
roots have to rely upon the insufficient supply of oxygen in soluticn, 
there being no free circulation of the air through the soil; hence the 
growth of trees and crops frequently found on such land is poor, while 
the aerial roots developed by some trees such as certain mangroves, 
which grow in tidal swamps, are an adaptation by means of which 
sufficient oxygen is obtained; also, seeds buried too deeply receive insuf- 
ficient air and frequently do not germinate satisfactorily. 


The dependance of vital activity on respiration is well illustrated by 
the vigorous respiration which is carried on by young, actively growing 
parts, and its almost complete absence in dormant buds and seeds- 
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Respiration in dormant seeds is so slight as to be almost unnoticeable, 
and in absolutely dry seeds and in dry mosses and lichens it is said to 
be absent altogether, this being the only case in.which the stoppage of 
respiration is not accompanied by death. 


Respiration is stimulated by higher temperatures—provided, of 
course, that the limit at which life is possible is not reached—while the 
addition of moisture to seeds promotes respiration; consequently, the 
germination of seeds requires suitable conditions of moisture and tempera- 
ture, which vary with the species. Seeds may be dormant in the ground 
for many months on account either of lack of moisture or low tempera- 
tures, but when the combination of conditions is favourable rapid 
germination ensues. 


Modern Work on Respiration—Mr. W. D. Francis, Assistant 
Government Botanist, who has been in close touch with recent work on 
this subject, has kindly supplied the following note :— 


‘In recent years the chemistry of respiration has been closely 
investigated by Otto Warburg and his colleagues in Germany. Accord- 
ing to Warburg, respiration in living cells is carried on by four complex 
organic compounds. These four complex substances are hemin com- 
pounds which consist of iron, carbon, hydrogen, oxygen, and nitrogen. 
The principal reactive element in these four compounds is the iron 
contained in each of them. The four hemin compounds form a chain. 
The oxygen consumed in cell respiration first unites with the iron of 
the first hemin compound, which ‘is thereby oxidised from the ferrous 
to the ferric state or from the lower to the higher state of oxidation. 
_ The oxygen then passes on to the next hemin compound, and so on 
until it reaches the fourth. As the oxygen is transferred from the one 
compound to the other the iron of the first is automatically reduced 
and the iron of the second is oxidised, and so on: The oxygen transferred 
to the iron of the fourth hemin compound does not appear to react 
directly with the materials which are usually oxidised to produce energy 
in the cell. Apparently Warburg considers that there are still one or 
more enzymes or ferments in the respiration process which require 
investigation, and these function between the fourth hemin compound 
and the materials usually oxidised in the cell. The system of the four 
hemin compounds has been found to be very widely distributed in the 
Organic world, as, for instance, in bacteria, yeast, and higher animals. 
The first hemin compound in the system is referred to as the oxygen-. 
carrying enzyme. ‘The last three hemin compounds constitute cyto- 
chrome, which has been intensively studied in recent years by D. Keilin.”” 


Enzymes.—Reference was made in the brief remarks dealing with 
the translocation of food products to the decomposition of higher solid 
or non-diffusible compounds to soluble products, the plants being able » 
to bring about this transformation as required. 


This transformation, which is a form of digestion, is due not only 
to the action of living protoplasm, but also to the chemical activity of. 
Substances known as unorganised ferments or enzymes; these substances 
Are secreted by the protoplasm, and, since they remain unchanged during 
the chemical processes which they cause, are able to effect the transfor- 
mation of large quantities of certain substances. 

Some enzymes change the insoluble carbohydrates into various kinds 
Of sugars, and some convert insoluble and: indiffusible proteids into 
Peptones and amides. 
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In addition to the enzymes, in these classes there are numerous. 
others adapted to transforming the great variety of reserve products. 
into different forms. One important enzyme, the use of which is of 
interest commercially, is zymase; this is present in yeast, and is largely 
used in breweries for the conversion of sugar into alcohol. 


In certain cases the plant cells may secrete a peptonising enzyme 
which acts from without the absorbing tissues; this is found in some: 
carnivorous or insectivorous plants. It occurs in the Sundews (Drosera), 
Pitcher Plants (Nepenthes), and perhaps others. 


CHAPTER XVII. 
Growth. 


Influence of External Conditions —tThe life of a plant varies very 
greatly with the species and the conditions under which it is growing. 
It may extend over a short period of a few.months, as is the case with 
many annual garden and field plants, or may comprise hundreds and 
even thousands of years, as in the case of the giant Sequoias of California. 


The principal conditions necessary for the healthy growth of plants 
are (1) a sufficient supply of water; (2) an adequate supply of the 
necessary food materials; (3) the presence of oxygen ; (4) light; and 
(5) suitable temperatures. 


Water.—More than half of the weight of green. plants is free water, 
while water figures very largely in the chemical compounds of which 
the plant’s substance is composed. In addition, large quantities are 
needed to convey the mineral salts from the roots to the leaves. The 
prime importance of water in plant growth is emphasised by the neces- 
sity for irrigation in dry areas and by a comparison of the rank growth 
in moist localities with the growth of dry and arid regions. 


Food Materials ——The various elements necessary for the existence 
of plants have already been detailed, but if they are to be of use they 
must be present in a form capable of being dissolved by water. It. 
happens not uncommonly that, owing to the insoluble condition of 
many of the compounds found in the soil, they are not available to the 
plant. The more rapid action of superphosphate of lime as compared 
with that of bone-dust is due to the fact that in the artificial preparation 
the manure is in a more soluble form, while the bone-dust is only 
rendered available by the slow action of soil influences. 


Experiments have shown also that the growth of plants is not 
determined by the total quantity of food material which is in an avail- 
able form, but by the quantity of the element present in the least 


amount. If the soil contains insufficient phosphates for the vigorous 


growth of a plant, then an abundance of nitrates and sulphates will be 
of no avail until the necessary phosphates have been added. 


Oxygen is essential for respiration, as has already been emphasised, 
and well-aerated soils produce far better growth than those which are 
badly aerated. On the other hand, there are cases in which the soil can 
be too well aerated, as in very light sandy soils in dry climates. Under 
such conditions the free circulation of the atmosphere causes more rapid 
evaporation of soil moisture than is desirable, and also produces too 
rapid decomposition of decaying vegetable matter, thus causing the 
loss of the beneficial effects of humus. 
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Light.—The effect of light on plant growth is twofold. It is essen- 
tial to the life of green plants in that without it the carbon in the air 
cannot be fixed by the leaves, but at the same time it exercises a retarding 
influence on the rate of growing parts. 


If a healthy plant be transferred to a dark enclosure, it will be 
found to grow much more quickly than in the open, the cells formed 
being much more elongated and delicate. Such a plant is said to be 
etiolated, and if kept continually in darkness will remain alive only 
until the reserve food supplies have been exhausted. 


Considerable variation exists in the light requirements of different 
Species, some requiring full exposure to develop to the best degree, 
others requiring moderate shade, and some, such as certain ferns, requir- 
ing very deep shade even to grow at all, intense light being fatal to 
them. Some of the lowest organisms, such as certain of the bacteria, 
may be killed by even a few minutes’ exposure to direct sunlight. The 
great majority of flowering plants, however, such as trees, shrubs, &e., 
are light-demanders, as previously explained, a sufficiency of light being 
essential to their very existence. 


- The necessity for a sufficiency of light may be seen in forests where 
the trees are growing thickly together; the lower branches of the trees, 
being too much shaded, have fallen off and died, this natural self-pruning 
resulting in the long, straight barrel prized by the timberman. Grown 
in the open, the lower branches of the same species persist, there often 
being no distinct central main trunk at all, or, when present, as in the 
Bunya and Hoop Pines, it may bear leafy branches from top to bottom. 


. Temperature—The dependence of plant growth upon heat is clearly 
evident from the fact that in localities subject to cold winters the winter 
growth is very slow or may even cease altogether. This diminution in 
the rate of growth is much more marked in the native trees of colder 
latitudes and at higher elevations than in the greater part of Australia, 
Where the winters are comparatively mild. : 


_ In connection with the effects of temperature on growth, considera- 
tion must be given to the temperature of the soil equally with that of 
the atmosphere, for if growth is to take place the temperature of the 
Soil must be sufficient to enable the roots to perform their functions. 


The ability of a plant or a portion thereof to withstand both high 
‘nd low temperatures is greatly affected by the amount of moisture 
contained in the parts. In those parts of plants which are growing 
actively and are turgid the protoplasm may be killed when it reaches a 
temperature of 130 deg., whereas the protoplasm in many dry .seeds 
is uninjured if they are placed in boiling water (¢f., the practice of - 
Soaking wattle seed in boiling water) ; also, dry seeds withstand much 
Sreater cold than do moist seeds, and spring frosts kill young, actively 
8towing shoots, whereas more severe winter frosts do no damage to the | 
drier, well-ripened shoots. 

Young trees frequently start growth earlier in the growing season 
than old Bonn feaorteh the Hisuaney roots of the former, being more in 

© surface soil, attain the temperature necessary for growth sooner 


an those lower down. 


Growth in Height-—When germination first takes place, growth 
Ses on in all parts of the seedling, the cells of which are m an embryonic 
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condition, but at an early stage in the life history growth in height or 
length becomes localised and confined to special parts of the plant,, 
known as the growing points. 

The growing point is usually at the apex of the shoot, but in grasses 
increase in the length of stems does not take place by growth at the 
apex, but is due to the activity of growing points which are situated at 
the base of the internodes, and which by their increase in length lift 
up the portions above them. “Such growing points are said to be inter- 
calary, and the result of such method of growth is, as is well known, 
that the tip of the grass is the oldest part, the younger and more succu- 
lent parts being lower down. 


A similar method of growth occurs in the long leaves of some mono- 
cotyledonous plants, such as rushes, the actively growing part being at 
the base of the leaf, the tip being the oldest part and often quite dead 
and withered, while the base is still soft and sueculent. The actively 
growing part of peduncles and pedicels of flowers is also often at the 
base. Intercalary growing points, however, are the exception, terminal 
growth being the rule. 


The question often arises whether blazes and marks on trees, such 
as flood marks, are after a lapse of years practically at the same height 
from the ground as when first made, and a good deal of controversy 
has centred round the subject; all careful, accurate observations, how- 
ever, go to show that there is not any, or practically speaking any, 
alteration in the height of such marks, thus going to prove that actual 
growth in length is confined to the terminal parts. 


There is a considerable variation during each twenty-four hours, 
height growth at night being more rapid than during the day, this 
being due to_the retarding influence of light on growth and to the fact 
that during the daytime the plant is engaged on the fixation of carbon 
and the formation of carbohydrates. At night-time the free utilisation 
of the manufactured food results in increased height growth... ~ 


Growth in Thickness—The embryonic tissue which is responsible’ 


for the growth in thickness of the stem of a plant is the cambium or 


layer of thin-walled parenchymatous tissue encircling the stem and, 


separating the phloem or bast from the xylem or wood. The cambium 
cells subdivide, producing new tissues on. both sides, the inner forming 
new xylem, and the outer new phloem; thus the cambium is being con- 
tinually pushed outwards by the new wood formed. Additional growth 
in thickness of the bark is due largely to the new tissues formed by the 
cork cambium, though the latter in many cases is compensated for in 
due course by the shedding of the outer layers of dead bark. 


Growth Movements—Inherent in the vital characteristics of proto- 
plasm and plants is the power of movement in response to the influence 


of stimuli, such moyements being a direct manifestation of the property 


of protoplasm known as irritability. ‘The chief causes which produce 
movement in plant members are physical contact, changes in tempera- 
ture, the force of gravitation, lateral illumination, and variation in 
moisture. 


Contact.—Perhaps the most familiar example of movement induced 


by contact is that of the Sensitive Plants (Mimosa and Neptunia), whose 


bipinnate leaves immediately fold up when touched, the stimulus given 
by contact being transmitted through the pinne to the primary and 
secondary peticoles which accomplish the folding action. 


| 


4 
a 
F 


1 Nov., 1936. ] QUEENSLAND AGRICULITURAL JOURNAL. 627 


Other examples are to*be found in the tendrils of climbing plants, 
which on making contact with a foreign body are so stimulated that. 
they curve towards and around the object, completely encircling it., 
Continued contact causes the tendril to become more turgid on the side 
not irritated, with the result that growth on the outside is more rapid, 
and the necessary curvature produced. i pet 


On the other hand, a very restricted area near the tips of growing 
roots is so affected by contact with stones and other impenetrable bodies 
that the roots curve away from the object, and thus enable themselves 
to continue growth in the direction in which food supplies can be 
obtained. : 

Changes in Temperature and Light.—In the well-known sleep move- 
ments of the leaves in trees—as in the pinnate-leaved Leguminose 
(Albizzeia, Acacia, Poinciana spp., &c.)—during night the leaflets fold 
over one another so that only the edge of each leaflet remains exposed, 
and the same position may be assumed during the daytime, due to great: 
heat or intense light; the folding in these cases accomplishes a twofold 
object—viz., to prevent the loss of heat by radiation during the night- 
time and loss of water vapour by transpiration during the hotter part 
of the day. In the case of floral leaves, these may open with bright, 
dry sunshine and close at night, this being particularly noticeable in 
some Composite such as Everlastings, Sunflowers, Gerberas, &¢., or 
bright sunlight may cause the closure of the floral envelop, the parts 
opening out to their fullest during the night, as in the Moon Flower 
(Ipomea bona-nox) and certain Cacti; in other cases flowers may be 
only open for a limited period during the day, as in the Morning Glory 
(Ipomea purpurea), Fringed Violet (Lhysanotus), Sida retusa, &e. 


Lateral Illumination —A plant allowed to grow. in a room before 
a window, plants growing alongside a fence, a wall, &c., or the leading 
shoot of a tree growing close under. the shelter of an overhanging tree, 
will be found to curve towards the side from which most light is received. 


Moisture Variation—Movements due to the influence of moisture _ 
are especially characteristic of roots of land plants, which always bend — 
away from dry to moist soil. This property is $o marked in roots that 
it may overcome their tendency to grow downwards, and by a suitable 
arrangement of. moisture conditions they may be induced to grow 
upwards away from the centre of the earth: 


The trunks of trees growing on. the banks of watercourses or along 
the edges of fresh-water pools often have a marked tendency to lean 
Over towards the water, due to the greater root growth in the side nearer 
the water and the consequent pull exerted. 5 


CHAPTER XVIII. 
Reproduction. 


In the previous five chapters the physiological processes described’ 
have been concerned with the maintenance of the life of the individual, 
and attention is now directed to the process of reproduction or the 
Dower of giving rise to new individuals. Among plants two distinct 
types of reproduction are recognised—(a) the vegetative or asexual, 
and (b) the sexual. te 
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(a) Vegetative Reproduction—In the lowest forms of plant life, 
such as the bacteria and unicellular Algw, reproduction may merely 
consist of cell division, the parent plant dividing, the division being 
perhaps repeated several times, and the parts so divided separating off 
and starting life as new individuals, nothing being left of the parent 
as an individual plant. It is the higher plants, however, with which 
We are mainly concerned, reproduction in these implying the separation, 
either naturally or artificially, of vegetative portions of the parent plant 
and their subsequent development into new and complete individuals. 


In a natural state vegetative reproduction is more or legs restricted 
to herbaceous plants. It may occur by means of rhizomes, as in several 
grasses (¢.g., Couch Grass, Johnson Grass, &c.), stolons or runners, as 
in the Strawberry, bulbs or bulbils, as in the Lily, corms, as in Gladiolus, 
tubers, as in the Potato, by aerial tubers, as in the Yams (Dioscorea 
spp.), simply by leaves dropping on the ground, as in Bryophyllum, 
or by the cladodes, as in Prickly-pear (Opuntia spp.), by buds or young 
plantlets, as in many ferns (¢.9., Asplenium attenuatum, A. bulbtferum), 
&e. 

Vegetative reproduction enters very largely into horticultural 
practice, all the above means being taken advantage of. In addition, 
plants are extensively propagated by means of cuttings and layers and 
_ by the well-known processes of budding and grafting so extensively 
used by gardeners and nurserymen. 


(b) Sexual Reproduction.—Vegetative reproduction is a compara- 
tively simple process in the higher plants mainly depending on. the 
_ formation of adventitious roots ; in contradistinction to this, sexual repro- 
_ duction is a complicated process. 


The characteristic feature of reproduction of new individuals by 
sexual means in either plants or animals consists of the union of two 
special kinds of cells known respectively as the male gamete and female 
gamete. In the flowering plants the fusion of the male and female 
gametes results in the formation of seed; so it can easily be seen that 
in the natural state reproduction by the sexual method is easily the 
more important among the higher plants. 


The process which’ results in the union of the male and female 
_ gametes is spoken of as the process of fertilisation. The sexual organs 
of the plant are contained in the flower, and their external features and 
_ general characters have already been dealt with (‘‘Morphology,”’ 
Chapter VI.). 

We will now follow the process which results in the fertilisation 
of the ovule and the consequent formation of the seed containing the 
embryo or young plant. 


Pollination.—In order that the ovule may become fertilised, the 
pollen grains must be transferred from the anthers to the stigma, the 
surface of which is generally moist with a slight sticky secretion which 
serves the obvious purpose of retaining the pollen grains when they fall 
on it. The transference of the pollen grains to the stigma is called 
pollination. 


Flowers are said to be self-pollinated when the stigma receives pollen 
from the anthers of the same flower, or cross-polinated when the stigma 
receives pollen from the anther of another flower either growing on the 


i _ Same or on a distinct plant. Similarly, when the act of pollination is 
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followed by the fertilization of the pistil, the flower is said to be self- 
or eross-fertilized, as the case may be. 


Oross-fertilization.—Cross-fertilization, however, even in plants 
possessing hermaphrodite flowers, would seem to be the rule, and many 
obvious devices can be noticed for the effective carrying-out of cross 
and the prevention of self-fertilization. 


It has also been proved by careful experiment that, as a general 
rule, seeds developed as the result of cross-fertilization give rise to 
plants which are more virile and vigorous in growth than do seeds 
developed as the result of self-fertilization. 


In trees such as the Pines and She-oaks, in which the individual 
flowers bear either only male or female reproductive organs respectively, 
cross-fertilization is obviously ensured. On the other hand, looking at 
an ordinary hermaphrodite flower, it would seem that self-fertilization 
must be the rule, as the anthers and stigma lie in such close proximity. 
On going further into the matter, however, we find that self-fertilization 
is either completely prevented or more or less retarded by one or two 
simple methods. 


Plants may produce hermaphrodite flowers of which the male and 
female organs of each individual flower do not ripen together; either 
the anthers mature and shed their pollen before the stigma is receptive, 
or the stigma is receptive or fit to receive pollen before the anthers 
dehisce. Self-fertilization may also be more or less prevented by the 
relative positions of the anthers and stigma in the same flower or by 
the anthers shedding their pollen outwards. 


v2 


Plate 261. 


‘1. Pollen-grain. 2. Section through a pollen-grain. 3. Germinating pollen-grain 
(diagrammatic). 


Transference of Pollen—In cross-pollination the pollen must be 
Carried from one flower to another by some external agency, and the 
Principal agencies employed by plants in this work are thie wind, insects, 
and birds. Wind-pollinated flowers are usually inconspicuous, scentless, 
and produce no sweet nectar for the purpose of attracting insect or 

rd visitors. The pollen is usually dry and produced in great abund- 

pee? as in the Pines, and the stigmas may be relatively large and 

eathery, as in grasses, and thus especially adapted to catch the floating 
24 
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pollen grains. Plants with wind-pollinated flowers are often gregarious 
in their distribution, as in many Conifers (e.g., the Hoop and Bunya 
Pines, &c.), the Casuarinaceew (She-oaks), grasses, &e. 


_ Sometimes the flowers may be pollinated by almost any visitor— 
insect or bird—but there are many flowers which are especially adapted 
for pollination by a particular group of insects or birds, or even by one 
particular species of either. These flowers possess, as a rule, brightly 
coloured floral leaves, are often scented, and secrete nectar by means of 
their nectaries or honey glands. To what extent insect and bird visitors 
are attracted by the two first-mentioned properties is a matter of some 
doubt, but there is no doubt whatever that the pollen and nectar are the 


principal attraction for pollen-eating insects and nectar-feeding insects 
and birds. : 


Fertiization—Though flowers are spoken of as either cross- 
pollinated or cross-fertilized, it must be clearly understood that pollina- 
tion and fertilization are two very distinct processes. Pollination is 
merely the dusting of the stigmatic surface with pollen. Fertilization 
is the actual fusion of the male and female cells. 


In its younger stage the pollen grain is unicellular, but later the 
cytoplasm and nucleus divide and a small cell is produced lying in the 
general protoplasm; this is the generative cell or male reproductive 
cell (Plate 261—2, g.n.), and the larger one in which it lies is now dif- 
_ ferentiated as the vegetative cell (Plate 261—2, v.c.), and its nucleus as 
the vegetative nucleus (Plate 261—2, v.n.). The pollen grain now really 
appears as a large cell with two nuclei lying in it. When a ripe pollen 
grain is placed on the moist stigma of a suitable flower, it germinates; its 
outer crust is ruptured and a long delicate tube is sent out—the pollen 
tube (Plate 261—3)—which penetrates the stigmatic surface and grows 
down through the style towards the ovary. During this process the 
generative cell and the vegetative nucleus travel into the pollen tube, 
the vegetative nucleus becomes disorganised and eventually disappears, 
but the generative or male reproductive cell divides into two. 


A typical pollen grain possesses two coats—an outer, comparatively 
stout one, known as the extine (Plate 261—2, ex.) (this is commonly 
marked with veins, striations, or wartlike processes), and a thinner inner 
coat, known as the intine (Plate 261—2, in.). 


Development of the Ovule——The main characteristic features of the 
ovule have already been described. At an early stage in its development 
a large cell termed the embryo-sac (Plate 262, e.s.) makes its appearance 
in the tissue of the nucellus (Plate 262, nu.) near the micropyle. 


A number of daughter cells are now produced within the embryo- 
sac, the process being somewhat as follows :— ae 


At first the embryo-sac has the appearance of an ordinary cell with 
a single nucleus lying somewhere about the centre of the cytoplasm, but 
before fertilisation takes place the nucleus divides into two, the two 
daughter-nuclei passing to the opposite ends of the cell; here each by 
further division gives rise to four separate nuclei, so that at this stage 
there are eight free nuclei in the embryo-sac. After this one nucleus. 
from each group travels back to the centre, where they fuse with each 
other to form what is known as the secondary (or definite) nucleus 
(Plate 262, n.) of the embryo-sae: 
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The other nuclei now receive differential names. The three situated 
near the chalaza develop cell-walls and are known as the antipodal cells 
{Plate 262, a.). The three situated near the micropyle do not become — 
surrounded by cell-walls and constitute the so-called egg-apparatus ; 
‘two of the cells of the egg-apparatus are termed synergide (Plate 262, s.), 
the third being variously known as the ovum, egg-cell, or oosphere 
(Plate 262, 0.). The ovum is the actual female reproductive cell, and its 
‘consequent fusion with the generative or male reproductive cell from 
the pollen grain is the act of fertilisation which results in the formation 
of the seed and eventually a new plant. How this fusion is brought 
about will now be described. 


Plate 262. 


Longitudinal section (diagrammatic) through a carpel containing a single 
orthotropous ovule. 


After the germination of the pollen grain the pollen tube advances 
‘through the tissues of the style and ovary, and at length reaches an 
Ovule, which it penetrates through the micropyle and comes into contact 
With the egg-apparatus. At this stage its tip beeomes disorganised, and 
One of the generative cells escapes and unites with the ovum or ege-cell ; 
this fusion is the essential feature of the act of fertilization. The 
fertilized ovum forms a cell-wall and is now termed an oospore. A cell 
tesulting from the fusion of two gametes, as the fertilized ege-cell of 
the ovule, is termed a zygote. In flowering plants the zygote or oospore 

develops into an embryo and thence finally into a new individual plant. 


Effects of Fertilization—Fertilization not only results in the 
‘development of the embryo and seed, but the growth of the whole ovary 
1S stimulated, resulting in the formation of the fruit, and in most cases, 
Unless fertilization takes place, fruits either do not develop at all or fall 

© long before they reach anything like normal size. Sometimes, in 
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addition to the ovary, other parts of the flower are stimulated into 
increased growth, as the perianth tube in Hugenia and Cryptocaraya, 
the pedicel in Hxocarpus, the torus in the Apple, &e. 


Though, as a general rule, non-fertilization is followed either by 
the more or less immediate withering and shedding of the whole flower 
or later of the immature fruit, some notable exceptions to this rule 
are known among cultivated plants, such as the Banana, Pineapple, 
Navel Orange, the seedless Currant and Sultana Grapes, &e., all of 
which almost invariably produce seedless fruits. The cause of seedless- 
ness in all cases is not known. 


The common edible Fig (Ficus carica) is an example of a cultivated 
fruit in which, in some varieties only, development is continued without 
fertilization of the ovules taking place. A brief account of the structure 
of a fig fruit will be found under Plate 171. Of the common edible fig 
there are four distinct kinds or races—viz., (1) Caprifigs, which bear 
male, female, and gall flowers; these trees occur wild in the Mediter- 
ranean region and have been introduced into other fig-growing countries 
as Australia, California, (2) Smyrna figs, a race that develops female 
flowers only, but which will not develop fully formed fruit unless 
pollinated by pollen from the males, borne on a_ caprifig; 
pollination is carried out by a small wasp (Blastophaga grossorum). 
Smyrna figs are largely grown for drying purposes, the ripened achenes 


or nutlets (seeds) giving the fruit a nutty flavour. (3) The common. 


edible fig, grown largely in Australia and elsewhere; the fruit does not 
require fertilization of the female flowers to become fully formed. 
Ripe seeds, however, are not produced; hence the fruit when dried lacks 
the nutty flavour of the Smyrna type. (4) A race known as the San 
Pedro figs, in which one crop is of figs that develop without fertilization 
of the female flowers; this is succeeded by a second crop in which. the 
fruits fall off before reaching maturity unless fertilization from the 
oollen of a caprifig has been carried out. In countries where Smyrna 
figs are grown branches of the caprifig bearing receptacles are hung up 
in the branches of the fruit-bearing sorts, the process being known as 
caprification. 

Though unfertilized flowers soon drop off the plant, it does not 
follow that all fertilized ones persist and that their ovaries develop into 
mature fruit; this is especially true of plants that produce a great 
wealth of blossom, and it is doubtful in such cases if the plant could 
support the weight of fruit and withstand the drain on its system con- 
sequent upon all the flowers developing mature fruits; on the other 
hand, in plants which produce only a few flowers nearly every fertilised 
flower may result in a fully developed fruit. 


Every ovule requires a pollen grain to effect fertilization if it is to 
develop into a seed, so that in fruits closely packed with numerous 
seeds, such as the watermelon, papaw, passion fruit, &., a great number 


of pollen grains must be placed on the stigma. In the case of the — 


watermelon, which may produce several hundred fully developed seeds 
in a single fruit, it has been estimated that over a thousand pollen 
grains must fall on the receptive stigma. 


[TO BE CONTINUED. ] . 


a 
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The Babcock Test. 


L. A. BURGESS, A.A.C.I., Dairy Research Laboratory, Dairy Branch. 


HISTORICAL. 


V ERY early in the organisation of the dairying industry it was decided 
that milk and cream should be paid for on the percentage of fat 
which it contained. 


For this purpose a method which was cheap, quick and accurate 
was required, and the first method fulfilling these conditions was that of 
Gustaf De Laval, who, in 1885, took out a patent in Sweden for the use 
of a mixture of twenty parts of acetic acid and one part of sulphuric 
acid. This mixture coagulates and then dissolves the proteins and 
destroys the emulsion, and a brief whirling in a centrifugal causes the 
fat to collect in a clear, sharply defined layer. 

This method was followed in 1889 by the Leffman and Beam method. 
The bottles used are very similar to the familiar Babcock bottles but 
smaller, and the basis of graduation is different and the zero mark is at 
the top of the bottle. The method is as follows :— 

Measure 15 ml. of milk into the test bottle. Add 8 ml. of a mixture 
of equal volume of amyl alchohol and hydrochloric acid and 


aabe) Ashl Gall, GP galhinle Glal aval aires, IOAN akolaaake, 


to the zero mark (top of the graduations) with dilute sul- 
phuric acid (one part of acid plus two parts of water) and 
place in the centrifuge and whirl for one minute. ; 


The percentage of fat is read from the bottom of the lower menis- 
cus to the bottom of the upper meniscus. 


About the same time as Leffmann and Beam introduced their 
method, Dr. S. M. Babcock, of the Wisconsin Agricultural Experiment 
Station, was working out the method now known as the Babcock method. 
This was introduced in 1890 in a pamphlet entitled ‘‘A New Method for 
the Estimation of Fat in Milk especially adapted to Creameries and 
Cheese Factories.’? This method immediately became popular, as the 
only chemical required is sulphuric acid. 


Later still, Gerber modified the Leffmann and Beam method by 

eliminating the hydrochloric acid and adapting it to yet another method 

nown as the Marchand method, and the resulting method known as the 

Gerber method is almost universally used in European countries. This 

method utilises a special form of bottle known as an ‘‘acido-butyrometer’” 

as well as a specially designed centrifugal machine holding a large 
number of bottles. 
The method is carried out as follows :— 

Measure ten ml. of sulphuric acid into the empty bottles, then 
add eleven ml. of milk and one ml. of amyl alcohol. A rubber - 
cork is then inserted and the contents shaken until the curd 
is dissolved. The bottle is then inserted in the holes of the 

. centrifuge, whirled for two or three minutes, and the per- 
centage of fat read off from the bottom of the bottom menis- 
cus to the bottom of the upper maniscus. 

Of all these methods the Babcock method is, probably the most widely 
used, although it is not quite so fast as the Gerber or Leffman and 
eam methods. 
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THEORETICAL DISCUSSION OF THE BABCOCK METHOD. 


Milk and cream are composed of fat and serum. The serum 
consists of water in which is dissolved lactose, mineral salts, and 
albumin, and this aqueous solution is intimately mixed with casein, 
forming an excellent emulsion in which the fat is distributed in the 
form of very minute globules. If this emulsion is destroyed these fat 
globules may be collected in a mass, and the volume occupied by the fat 
may then be measured. 


The means employed for the destruction of the emulsion and for the 
collection of the fat globules are :— 

1. Sulphuric acid, which dissolves the casein, thus destroying 
the emulsion. 

2. Heat generated by the action of the sulphuric acid on the 
water of the milk serum. This generated heat melts all the 
fat and keeps it in a fluid and mobile condition. 

3. Centrifugal force, which assists the accumulation of the fat. 
The effect of centrifugal force may be illustrated by placing 
two bodies of the same shape and size, but of differing 
weights, such as a cork and a piece of lead, near the centre 
of a revolving platform. ach of these bodies is flung 
outwards and each of them will be travelling at the same 
speed when they reach the edge of the platform. The heavier 
body, however, will have the greater momentum and will 
be flung further than the lighter body. 


‘In the Babcock test the two bodies are :— 
1. The fat, which is much the lighter body, 
2. The acid serum mixture, which is very much heavier. 


As the cups of the centrifuge limit the distance to which these two 
bodies may be flung, the heavier acid serum accumulates as far as 
possible from the centre of rotation, and forces the much lighter fat 
nearer the centre. The water which is added during the test serves the 
dual purposes of :— 

1. Washing the fat layer free from acid serum. 


2. Forcing the fat nearer and nearer to the centre of rotation 
until the final whirling brings the washed fat into the gradu- 
ated neck of the test bottle, where the volume of fat may 
be measured. 


The graduations on the neck of the test bottles bear a definite rela- 
tionship to the volume and weight of the fat, and to the volume and 
weight of the milk originally introduced into the bottle. This relation- 
ship is based on the average specific gravity of milk fat at 140 degrees 
Fahr. being 0-900. The volume of the graduated neck between 0 and 
the 8 per cent. mark is 1-6 ML, each 1 per cent. graduation therefore — 

representing 0-2 ml. Now 1-6 ml. of butter fat at 140 degrees Fahr. 
having the specific gravity of 0-900 (7.¢., a known volume of fat weighs 
only 0-900 times as much as the same volume of water) weighs only 
16 x 0-900 = 144 gram. 
This 1-44 gram of fat represents 8 per cent. by weight of 
fat, the weight of milk for which the bottle is graduated is 
therefore 


100 
1-44 x ee 18-00 grams, 
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Now 18 grams of milk at 70 degrees Fahr. (milk haying a 
specific gravity of 1-03, 2.e., a known volume weighs 1:03. times 
as much as the same volume of water) occupies a volume of 

ish 

1:03 

A pipette with a total volume of 17-6 ml. will deliver only 
17-5 ml. under ordinary conditions of usage, the remaining 0-1 
ml, clinging to the inside walls of the pipette. 


= 17.48 ml. or very nearly 17.5 ml. 


The whole caleulation can be reversed by starting from the pipette 
having a total volume of 17-6 ml. as follows:— t 


A 17-6 ml. pipette delivers 17-5 ml. of milk. 
17-5 ml. of milk weighs 17-5 x 1-03 = 18 grams. 


8 per cent. of 18 grams = — == 1-44 crams. 


1-44 gram. of fat occupies = = 1-6 ml. 


The 0 to 8 per cent. graduations of the bottle therefore show a 
volume of 1-6 ml. 


On the cream test bottles the graduations are based on only 9 grams 
of cream being used, the volume represented by each 1 per cent. gradua-_ 
tion being therefore only half that of the milk bottle graduations. Bach 
1 per cent. graduation therefore represents 0-1 ml., and the whole of 
the 50 per cent. graduations represent a volume of 5-0 ml. ~ 


As cream has a variable specifie gravity varying from about 0-950 
for a 50 per cent. cream to 1-002 for a 25 per cent. cream, the 8-8 ml. 
of cream used in the testing of cream does not represent 9 grams. 
With the two cases mentioned the weights of cream taken are— 


8-8 x -950 = 8-36 grams for the 50 per cent. cream, 
and 8-8 x 1.002 = 8-82 grams for the 25 per cent. cream. 


The percentage of fat obtained by the cream test is therefore. 
lower than the true percentage. 


O’Callaghan gives figures showing that a 48-5 per cent. test = 50-9 
Per cent. true fat and 88 per cent. test = 39-4 per cent. true fat. 


Accurate results when testing cream are therefore only obtain- 
able by weighing 9 grams of eream into the test bottle. 


The commercial butter tables used in Queensland, however, are 
based on the readings obtaining by using 8-8 ml. of cream, allowance 
having been made for the inherent inaccuracy of the method. 


TAKING THE SAMPLE. 
(a) Sampling of Bulk Supplies. _ 

When testing a sample of a bulk supply, the small sample taken 
must represent the average quality of the whole. The bulk must, 
therefore, be as well mixed as possible prior to drawing the sample 
or analysis, by stirring well with a long paddle or a specially con- 
Structed stirring rod with a shallow dish attached to the end. When 
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the bulk is as homogenous as it is possible to make it by these means 
the sample should be immediately drawn and placed in a separate 
small receptacle which must bear some distinguishing mark, such as a 
number, so that the various patrons’ samples will not be hopelessly 
mixed. 


Plate 263. 


Cross-section of a modern steam turbine Babcock ‘‘tester’’ with a built-in 
governor. 


The practice in butter factories is to place the samples of cream 
in small cups or mugs, and these are taken to the testing room and 
tested almost immediately. When a sample is to be kept for any length 
of time it should be placed in a jar or bottle with a well-fitting stopper 
to prevent evaporation. 


(b) Composite Samples. 


In cheese factories composite samples of each patrons’ supply 
are kept and analysed periodically, generally weekly. To do this the 
sample must be preserved. 


The preservatives used are :— 
1. Formalin or formaldehyde. 
2. Corrosive sublimate or mercuric chloride. 
3. Potassium dichromate. 


Formalin is the most commonly used preservative in Queensland, and 
has proved very satisfactory for the purpose. 
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The composite samples are obtained by taking a small amount 
of each day’s supply and storing in a bottle containing the preserva- 
tive. Mixing the contents of the bottle after each day’s sample has 
been added is essential. 


THERE IS ONLY ONE BABCOCK TEST. 

Regulations 157 and 161 under ‘‘The Dairy Produce Acts, 1920 to 
1935,’’ provide that milk and cream shall be tested by the Babcock 
method or other method approved by the Minister. 


It is very important, therefore, that the standard technique of 
the Babcock method be faithfully followed. Any modification intro- 
duced to hasten the testing automatically makes the method illegal, 
as none of the modifications usually practised are approved. 


THE TESTING OF MILK. 


Reagent. 

Commercial. Sulphurie acid—Specific gravity, 1-82 to 1-83 at 70 
deg. Fahr. 

Apparatus. 

(a) Test Bottle—The 8 per cent., 18-gram milk test bottle specifica- 
tions for which are given in Regulation 190 under the Dairy Produce 
Acts, : 

(b) Pipette—The 17-6 ml. pipette specified in Regulation 192 under 
the Dairy Produce Acts. 


(c) Acid Measure—Any suitable device to measure 17-5 ml. of 
sulphuric acid. 

(d) Centrifuge or ‘‘Tester.’’—The standard centrifuge, however 
driven, shall be constructed throughout and so mounted as to be capable, 
when filled to capacity, of rotating at the necessary speed with a minimum 
of vibration and without liability of causing injury or accident. The 
proper rate of rotation may be ascertained by reference to the table 
below. By ‘‘diameter of wheel’? is meant the distance between the 
inside bottoms of opposite cups measured through the centre of rotation 
of the centrifuge wheel while the cups are horizontally extended. 


Diameter of wheel in inches .. 12, 14, 16, 18, 20, 22, 24 
Revolutions per minute. .. 980, 909, 848, 800, 759, 724, 693 
It shall be heated, electrically or otherwise, to a temperature 
of at least 180 deg. Fahr. during the whirling. 
(e) Dividers or Callipers—For measuring the fat column. 


(f) Water Bath—Provided with a thermometer and a device for 
Maintaining a temperature of 130 deg. to 140 deg. Fahr. The bath shall 
be of such depth that the test bottles may be immersed to the top of 
the graduations. DAs 


Preparation of the Sample for Analysis. 


If the sample is fresh or in a good homogeneous condition, the only. 
Preparation required is to bring the sample to a temperature of between 
60 deg, and 70 deg. Fahr., and mixing well just prior to testing. 
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If the sample is partly chtirned, the sample bottle should be placed 
in warm water until the churned fat is well softened, then well mixed 
and cooled to 60 deg. to 70 deg. Fahr. with frequent gentle mixing. The 
fat should never be melted to an oil as it is then difficult to again incor- 
porate into the sample. 


pian doth Saw EN Ee 


Plate 264. 
Belt-driven electric Babcock ‘‘tester.’’ 


If the sample is curdled, a small amount of powdered caustic soda 
may be added (about 1 gram for a 4-pint sample) and the sample well 
mixed until the curd has redissolved. When a sample is so treated, 


greater care must be used when mixing acid with the milk, as much 


greater heat is generated. r 


One of the best methods of mixing samples is to pour from one 
vessel to another, allowing the milk to run down the walls of the vessels. 
In this way solid lumps-can be easily seen, churning is practically 
prevented, and no air is mixed with the sample. 


Determination. 


Insert the lower end of the 17-6 ml. pipette into the prepared 
sample and fill to some distance above the mark by applying suction to 
the upper end. Quickly cover the top of the pipette with the tip of 


the finger, and adjust the bottom of the meniscus to the graduation mark 


by lessening the pressure of the finger sufficiently to allow air to slowly 
enter the top of the pipette. To do this with the required accuracy, the 

_ pipette must be held vertically with the graduation mark at eye level. 
A pipette should never be used in any other manner. 


Drain the milk in the pipette into the test bottle and blow out the 
last drop. The test bottle should be marked to correspond with the 
mark on the sample container. 


Add 17-5 ml. of the sulphuric acid. The temperature of the acid 


i should be between 60 deg. and 70 deg. Fahr., and should be added in 
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such a manner that it flows down the walls of the neck and the bulb— 
forming a layer beneath the milk, and, incidentally, washing down any 
drops of milk from the neck. ay: 


Immediately mix the acid and milk by shaking with a rotary motion. 
This rotary motion prevents splashing into the neck of the bottle. The 
mixing should be continued until all traces of curd have been dissolved 
and the mixture turns a dark chocolate colour. With preserved samples, 
the curd is much harder to dissolve, and, with very obstinate cases, the 
bottles may have to be placed in water kept at 130 deg. to 140 deg. Fahr._ 
with constant shaking until the curd has dissolved. 


Place the bottles in the cups of the tester, seeing that the wheel is 
evenly balanced. If an odd number of samples are being tested, test 
one sample in duplicate, as this will make an even number of bottles 
and will also indicate whether the technique gives constant results, 


Whirl for five minutes after the correct speed has been attained. 


Add hot soft water to the bottles until the bulb is completely filled. 
The temperature of the water should be between 140 deg. and 160 deg. 
Fahr. If soft water is not available, it is advisable to add a few drops 
of sulphuric acid to each pint of cold water and heat the very slightly 
acid water to the required temperature. 


Whirl again for two minutes. 


Add hot water until the level of the liquid approximately reaches | 
the top graduation mark, ; 


Whirl again for one minute. 


Place’ the bottles in the water bath which should previously have — 
been heated to 180 deg. to 140 deg. Fahr., and allow them to remain 
with the whole of the fat column immersed for five minutes go that the 
fat will attain this temperature before measuring. 


Reading the Percentage of Fat. 
By means of the dividers, which should have fine, sharp points, — 
measure the entire length of the fat column. ‘This is best done by. 
placing one point of the dividers on the lowest point of the lower meniscus 
and then adjusting the other point to the top of the upper meniscus of 
the fat column. Without altering the adjustment of the dividers, place — 
one point on the zero mark and the mark which the other point reaches 
is recorded as the percentage of fat by weight. 


The fat column at the time of reading the percentage should be 
translucent, of a golden yellow or amber colour, and free from visible ~ 
Suspended matter, gas bubbles, or charred matter. : 


THE TESTING OF CREAM. 


Reagent. ; e 
Commercial Sulphuric Acid—Specifie gravity, 1:82 to 1-83 at 70 
deg. Fahr. : 
2 Apparatus. 
? (a) Test Bottle—The 50 per cent., 9-gram cream test bottle specified a 
in Regulation 191 under the Dairy Produce Acts. — ~~. 
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(b) Pipette-——The 8-8 ml. pipette specified in Regulation 193 under 
the Dairy Produce Acts. 


The other apparatus required is the same as that described for the 

testing of milk. 
Preparation of the Sample for Analysis. 

As cream is much more difficult to mix than milk owing to its 
greater viscosity, the samples of cream are warmed gently until they 
are liquid enough to be thoroughly mixed and to be easily drawn into 
the pipette. The sample shall not, however, be heated to a higher 
temperature than 80 deg. Fahr. The other remarks made about milk 
samples also apply to cream. 


Determination. 

Insert the lower end of the 8-8 ml. pipette into the prepared sample 
and fill to some distance above the graduation mark by applying suction 
to the upper end. Quickly cover the top of the pipette with the finger, 
hold the pipette in a vertical position at eye level, and adjust the bottom 
of the meniscus to the graduation mark. 


Drain the remaining contents of the pipette into the test bottle 


Insert the lower end of the used pipette into warm water (110 to 
120 deg. Fahr.) and fill to approximately the position of the gradua- 
tion mark. . 

Wash down the walls of the neck of the test bottle by means of 
about one-half of the contents of the pipette. 


Now close the lower end of the pipette with the finger and shake 
the pipette until all the cream has been loosened from the sides. 


Drain the remaining contents of the pipette into the test bottle 
and blow out the last drop. 


Add from 12-5 ml. to 17-5 ml. of sulphuric acid, the actual amount 
to use being best judged by the colour which develops in the bottle, 
the desirable colour being chocolate darkening more slowly than is the 
case with milk. If the cream is very rich in fat, less acid will be required 
than if the cream is poor in fat. 


Place the bottles in the cups of the tester, seeing that the wheel is 
evenly balanced. If an odd number of samples are being tested, test 
one sample in duplicate, as this will make an even number of bottles 
and will also indicate whether the technique gives constant results. 


Whirl for five minutes after the correct speed has been attained. 


Add hot soft water to the bottles until the bulb is completely filled. 
The temperature of the water should be between 140 deg and 160 deg 
Fahr. If soft water is not available, it is advisable to add a few drops 
of sulphuric acid to each pint of cold water and heat the very slightly 
acid water to the required temperature. 


Whirl again for two minutes. 


Add hot water until the level of the liquid approximately reaches 
the top graduation mark. 


Whirl again for one minute. 


© 
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Plate 26d. : 
: Direct drive electric Babcock ‘‘testers.’ 


* 


e 
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Place the bottles in the water bath, which should previously have 
been heated to 130 deg. to 140 deg. Fahr., and allow them to remain. 
with the whole of the fat column immersed for five minutes. 


Reading the Percentage of Fat. 


By means of the dividers, which should have fine, sharp points,. 
measure the entire length of the fat column. ‘Thig is best done by 
placing one point of the dividers on the extreme lower end of the fat 

column and then adjusting the-other point to the extreme upper end of 
the fat column. Without altering the adjustment of the dividers, place: 
one point on the zero mark and the mark which the other point reaches. 
is recorded as the percentage of fat. 


This method of reading the fat column is given in Regulation 157 
under the Dairy Produce Acts, and is the only method allowed. 


The fat column at the time of reading the percentage should be 
translucent, of a golden yellow or amber colour and free from visible 
suspended matter, gas bubbles, or charred matter. 


Milk. Cream. 


Plate 266. 
How THE PERCENTAGE or Far must BE, MEAsSuRED.—In reading the percentage 
of fat in both milk and cream the whole of the fat column must be measured as 
shown in’ the illustration. 


THE TESTING OF SEPARATED MILK, BUTTERMILK, 
AND WHEY. | 


The Babcock test is not allowed to be used for testing of these pro- 
ducts, as the percentage obtained is much lower than the true percentage 
of fat. In this connection, it may be mentioned that the average per 
cent. of fat in separated milk is about 0.08 per cent., and this would 
usually be shown by a Babcock test of 0.01 per cent., only one-eighth 
of the true fat percentage. 


Regulation 164 provides that the method used for these products 
‘Shall be the normal butyl. alcohol: modification of the Babcock test. 


1 Nov., 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 643 


THE NORMAL BUTYL ALCOHOL MODIFICATION OF THE 
BABCOCK TEST. 


Reagents. 
(a) Commercial Sulphuric Acid—Specifie gravity, 1-82 to 1-83 at 
70 deg. Fahr. 
(b) Normal Butyl Alcohol, 


Apparatus. 


(a) Test bottle—The special double-neck bottle designed for these 
products. These bottles have a graduated neck of very small bore, the 
graduations being from 0 to 0.5 per cent., each small division vepresent- 
ing 0.01 per cent. A second tube of much nee bore is attached 
directly to the bulb for filling purposes. 


(b) Pipette—The 9 ml. pipette specified in Regulation 194 and 
which is usually used for the acidity test. As the pipette used in the 
factory for acidity tests usually contains remnants of cream, it is advis- 
able to have a 9 ml. pipette used only for this test. 


The other equipment required is the same as that described for 
the testing of milk. 
Preparation of the Sample. 


Proceed as directed for milk-testing. 


Determination. 
Add to the test bottle in the order shown below :— 
(1) 2 ml. of normal butyl alcohol. 
(2) 9 ml. of separated milk, buttermilk, or whey. 
(3) Sulphurie acid. 
10 to 12 ml. for separated milk. 


7 to 9 ml. for buttermilk. 
4 to 6 ml. for whey. 


Mix well after each addition 


. When all the casein or non fatty milk solids have dissolved, place 
™ the centrifuge, which should have been heated to at least 130 deg. 
Fahr., preferably higher. 


Whirl for six minutes at the normal speed. 
Add hot water until the bulb of the bottle is filled. 
Whirl again for two minutes. 


r raed hot water until the fat column is well up in the graduated 
eck 


Whirl again for two minutes. 


_ Place in the hot water bath at 180 to 140 deereee mate for five 
minutes, 


Measure the entire length of the fat column by means of the dividers, 
Double the reading to obtain the percentage of fat. 
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DEFECTS IN THE FAT COLUMN AND THEIR CAUSES. 
1. Dark specks or particules of charred matter, or the whole column 
of fat dark in colour— 
Causes:—l. Too much acid. 
2. Temperature of acid and (or) milk is too high. . 
3. Allowing the acid to drop directly into the milk or 
cream, instead of down the walls of the bottle. 
4. The acid and milk being allowed to stand for some 
time before mixing. 
5. Acid too strong. 
2. Particles of the white undissolved matter may appear in, above, 
‘or below the fat column. 
Causes:—1. Not enough acid. 
2. Temperature of acid and (or) milk is too low. 
3. Acid too weak. 
4. Acid and milk not shaken long enough for all curd to 
dissolve. : 
5. Curd may have been splashed into the graduated neck 
during shaking. 
3. Foam or gas bubbles in the fat column. 


‘Causes:—l. Using hard water containing carbonates. 
2. Centrifuge not whirled fast enough. 


SOURCES OF ERROR. 

Particular attention should be paid to the following details, which 
though small in themselves have a cumulative effect and cause appreci- 
able errors. L 

(1) The ‘‘tester’’? must be heated to not.less than 130 deg. Fahr. 
‘during the whirling. If the tester is cold, the fat loses its mobility and 
may not rise into the neck of the bottle and lower tests result. 


- (2) The hot water added must have a temperature of at least 140 
‘deg. Fahr. when introduced into the bottle. Cold water has the same 
-effect as a cold ‘‘tester,’’ i.e., lower tests. 


(3) The ‘‘tester’’? must be whirled at the correct speed. A lower 
‘speed results in an incomplete accumulation of the fat and lower tests, 
while a higher speed causes breakages. 


(4) The ‘‘tester’? must be whirled for the, times stated in the 
methods, shorter whirlings having the same effect as slower speeds, 
‘1.e., lower tests. 


(5) Two additions’ of water must be made to wash the fat free 
‘from acid and serum. One addition of water is not sufficient to com- 
‘pletely wash the fat and higher tests result. 


_ (6) The sample must’be at the correct temperature, when measured 
in the pipette. A ‘cold sample gives a higher test and a warm sample 
-gives a lower test. . 
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(7) The sample must be measured in the pipette by adjusting 
the bottom of the meniscus to the graduation mark. ‘This is only 
possible by holding the pipette vertically with- the graduation mark at. 
eye level. Remember a pipette is never intended to be used in any 
other manner. If the top of the meniscus is adjusted to the mark it. 
means that less milk or cream is introduced into the bottle and lower: 
tests result. ' 

(8) The temperature of the fat must be between 180 deg. and 140: 
deg. Fahr. when the column is measured. If the temperature is higher 
than this the tests are high, while lower tests are obtained if the fat is. 
allowed to cool before reading. 


(9) The whole length of the fat column must be measured. Read- 
ing to the bottom of the upper meniscus is not allowed as lower tests 
are so obtained. : 

(10) Above all remember that the Babcock method is a standard 
method which will only give accurate results when the standard technique 
is followed. f ; 


STRAINING WIRES—A HANDY HINT. 


_ The idea is a fencing hint. Sometimes when a farmer wants to strain his barbed 
Wire, he might not have a wire-straincr handy, so my suggestion is to use a spring 
cart (writes a farmer in the ‘‘ Western Mail’’). If the -horse is reasonably quiet, 
there is no need to take him out of the shafts. TFirst tie a chain from the axle to 
the post in front to act as a brace, next jack up the wheel a few inches off the ground 
(will putin a sketch for a very handy light jack). Tie the wire to a spoke where 
it joins the hub, then turn the wheel by hand. When you have the wire tight enough 
push a piece of timber through the spokes then under the cart to act as brake. You 
can then put in a few staples to hold the wire whilst it is being tied to the strainer. 
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Microbes in the Dairy. 
E. B. RICH, Dairy Research Laboratory (Dairy Branch), Queensland. 


HE spoilage of milk and cream, because of their special value asa 
food, is very rapid unless every care is exercised in their production 
and handling and the most frequent cause of their deterioration is from 
the activities of the most lowly of living organisms, popularly called 
microbes or germs. 
Application to Industry. 


At the outset it is advisable to correct the erroneous impression, so 
frequently held, that all microbes are harmful. Because a few species 
are well known as the cause of certain diseases which take a heavy 
toll of human life, microbes have gained a reputation which is wholly 
undeserved. Of the numerous species those which are detrimental to 
animal and plant life, or are objectionable in industrial processes, are 
relatively few indeed, and were it not for the activities of some types 
several important industries might not be in existence to-day. The 
fermentation industries, such as brewing, winemaking and vinegar manu- 
facture, depend upon the specific functions of certain microbes. The 
dairy industry itself must be regarded as one of the major fermentation 
industries; cheese especially could not be made without the aid of 
microbes. Another instance of their application to agriculture is in 
the making of silage, where the acid developed by bacteria prevents 
putrefaction. If this acid were not produced decay would result, render- 
ing the fodder unfit for use. 


Size and Growth. . 

Microbes can only be observed by the aid of a powerful microscope. 
Some idea of their extreme minuteness may be gathered from the 
popular illustration that 25,000 bacteria of average size when placed end 
to end in a row would just stretch across a halfpenny, which is exactly 
one inch in diameter. They consist essentially of the substance proto- 
plasm, which is the foundation of all living matter, surrounded by a 
membrane called the cell wall. The jellyfish, or common sea blubber, 
well known to everyone, is made up almost entirely of protoplasmic 
material. The rapid growth of germs, coupled with the undesirable 
changes in milk constituents as a result of the activities of certain 
species, renders them of such account in dairying. This rapidity of 
development is bound up with their method of reproduction, which 
is extremely simple; the cell of a bacterium just divides into two by 
the process of fission and the new cells are known as daughter cells. 
Under suitable conditions a single bacterium is able to divide into 
two within a period of thirty minutes; in the succeeding thirty minutes 
there would be four, which would increase to eight after the next 
interval of thirty minutes. Such growth in geometrical progression 
is so rapid that in less than twenty-four hours the progeny of the original 
single microbe would number millions. Fortunately, under natural 
conditions, the by-products resulting from the activities of the germs 
on the nutrive substance upon which they are subsisting exert a retard- 
ing influence on their rate of growth, so that the actual numbers fall 
short of what they would be were ideal conditions possible. 


=_— 
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Plate 268. 


PHot0. Snowina CoNTAMINATION oF Mink.—Top: Colonies from eleanly- 


Produceq milk. Bottom: Colonies from milk produced under insanitary conditions. 
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Parasites and Saprophytes. 


Bacteria, not having the power of independent existence, are 
always found in association with other forms of matter. According 
to whether their host is living tissue—either animal or vegetable—or 
inert material, they are designated as parasites or saprophytes, respec- 
tively, but there is no strict line of demarcation between these groups. 
Again, the parasites are divided into disease-producing (pathogenic), 
or non-disease producing (non-pathogenic), germs. An organism may 
be pathogenic for, say, animals, yet non-pathogenic for man. For 
instance, the causal organisms of lumpy jaw and mammitis of dairy 
cattle are reputed to be harmless to man. 


Food, 


As with all other forms of life, moisture is essential for bacterial 
development. Similarly, food is required, but, obviously, in exceed- 
ingly small quantity. If a teaspoonful of milky solution be left in a 
cream can or other utensil after cleaning, it is capable of sustaining 
the growth of millions of microbes which would seed any fresh milk 
or cream introduced into the vessel. The reason why it is always stressed 
to clean scrupulously and thoroughly dry afterwards any dairy utensil 
is thus apparent, because so long as there is a complete absence of 
moisture any few bacteria which remain behind after washing the vessel 
will be prevented from increasing in numbers. 


Influence of Temperature. — 


The warm temperatures in the summer in Queensland prove almost 
ideal for the development of most microbes. Their growth is practically 
suspended at cold temperatures, like those of our winter nights, hence 
the desirability of cooling cream and keeping it cool. At temperatures. 
of 50 deg. Fahr. or lower, growth is almost checked, although much 
lower temperatures are required for their destruction. Freezing water 
will only slowly kill most species. They are also able to adapt them- 
selves to withstand temperatures which would be excessive for other 
forms of life. a, 


The following table, abstracted from Orla Jensen’s “Dairy 
Bacteriology,’’ illustrates nicely the influence of temperature on rate 
of growth. ; 


Milk immediately after milking .. 1,480 bacteria per ml. 
Same milk, after standing eighteen hours— 


Atdeg. Bacteria 
Fahr _ per ml. 
48 ee 2s100 
54. 5,600 
59 3 we eet 0,000 
GAs tel pes se Ba .. 550,000 
i Omens. 3% ue .. 6,750,000 


Temperature also has an important bearing upon the types of — ‘ 


microbes found in milk. If cream be maintained at 70 deg. Fahr., 
which corresponds roughly with spring conditions in this State, the 
lactic acid bacteria, which cause the familiar souring of milk, will gai? 
almost complete control of the fermentation. These bacteria may b¢ 


regarded as friends of the dairying industry, for the acid produced bY 


ee a a 
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them, combined with the rapid growth at their optimum temperature, 
will prevent other species which bring about injurious fermentations 
from developing in sufficient numbers to impart any taint. At tempera- 
tures in the neighbourhood of 90 deg. Fahr., which approximates with 
‘summer conditions, many microbes which are very objectionable m 
dairy produce become dominant. Although it is recognised that in the 
summer in many of the dairying districts of this State there are diffi- 
culties in the way of cooling cream or milk to an extent sufficient to 
prevent any increase in the microbial flora, yet if farmers were able 
to cool and to keep their cream-at 60 deg. Fahr. to 70 deg. Fahr. they 
would be going a long way towards reducing considerably the high - 
proportion of inferior cream which is delivered to the factories at this 
time of the year. 
Darkness and Sunlight. 


Microbes prefer darkness, and strong sunlight kills them. Well- 
lighted and ventilated bails and dairy buildings will assist to keep them 
in control. To obtain the maximum benefit from the natural light, 
the bails should face north. Dairy farmers should bear in mind that 
sunlight is the cheapest germicide. 


Where Microbes Exist. 


The question might naturally be asked, ‘“Where do microbes exist ?’’ 
‘They are-found in the soil, in water, in the air, and in the digestive tract 
of man and animals; in fact, almost everywhere. The air over high 
mountain peaks and the sea, some miles from the shore, is often sterile ; 
that is, free from microbes. Their numbers are relatively few in the 
open air, especially in rural districts, but the air of a city street may 
be heavily contaminated. Dust in the stables and flies are potential 
sources of contamination of milk, because they always transport numbers 
of germs, some of which are the cause of serious defects of milk. Flies 
may also be the carriers of disease germs. Impure water from stagnant 
waterholes, dams, &c., sometimes’ is the means of contaminating milk. 
The udders, flanks, and tails of the cows wading in such places pick 
up germs, which, during milking, fall into the pail. 


Bactericidal Action of Blood. 


It may be of interest to refer to the absence of microbes in the blood- 
stream of a healthy person or animal. This is attributed to the ability 
of certain cells in the blood to digest bacteria which invade the blood- 

. Stream. Not until this natural resistance is broken down, through ill- 
health or other cause, are microbes able to survive and bring about. 
disease. < 

Resistance to Unfavourable Environment. 


_ A factor which renders the control of microbes a difficult problem 
is their resistance to unfavourable conditions, such as lack of food, 
Unsuitable temperatures, dryness, chemical action, &. Mention has 
already been made of their ability to withstand better than other forms 
of life unusual degrees of cold and heat. Certain microbes, usually 
those whose natural habitat is the soil, are able to form what is known 
4S a spore, which may be compared with the-seed of a plant. Like the 
Seed, which is hardier than the plant itself, the microbial spore is able 
ity Withstand adverse cireumstances much better than the living cell. 

he hardihood of a spore may be indicated by pointing out that boiling 
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water is unable to destroy it, unless allowed to remain in contact for 
some time, and spores of the anthrax bacillus which had been kept in a 
dried state for ten years germinated when transferred to a suitable 
environment. Fortunately, few of the microbes encountered in dairy 
products, unless they are produced and handled under conditions which 
can only be regarded as hygienically unsatisfactory, belong to the spore- 
forming group. 

Control of Microbial Contamination. 

Care in all stages of production and treatment on the farm and 
in conveyance to the factory is essential to produce milk and cream 
free from excessive bacterial contamination. Strict observance of the 
few points enumerated hereunder would go far towards checking the 
activities of undesirable germs, and, incidentally, deriving the monetary 
reward which is now provided by the Regulations under the Dairy 
Produce Act for cream of choice quality :— 

1. Clean flanks and udders with a cloth moistened in weak condy’s 
fluid. 

2. Wash the hands before milking each animal. 

3. Thoroughly clean and dry utensils after use, in the following 
manner: 


(a) Rinse in lukewarm water. 

(b) Immerse in boiling water. . ; 

(c) Allow to drain and dry in the sun on a dust-free rack. 
4. Cool cream immediately and keep it cool. 


5. Exercise additional care in the summer months, when condi- 
tions are ideal for bacterial multiplication. 


PULLING OUT BOGGED TRACTOR. 


over front 
ALLE PREVERTS 


7 : Bvcuing 
R = i 
ae ATTACHED S ERS, 
WHEE, SPoxe : 
Plate 269. . 


The sketch illustrates a sure, safé and simple way of pulling a tractor out of a 


bog. Two wires or wire ropes are tied to the two rear wheels of the tractor and led 
forward over the front Axle to an anchor of some kind in front. As the tractor is 
driven forward, the wheels wind the wires around themselves, and so pull the tractor 
forward. The wires are led over the front axle as a precaution against ‘‘bucking.’’ 
This method can be used for backing also. Lorries can be pulled out of bogs in the 
same way. 


— 


So 
ames: eel 
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Tobacco Culture in Southern Rhodesia. 


R. A. TARRANT, Instructor in Agriculture. - 


The subjoined notes contain the substance of a short series of radio talks to 
tobacco growers, and are illustrated with snapshots taken by Mr. Tarrant in the 
course of a recent towr through the tobacco producing regions of South 
Africa. —Ed. < 


Soils. 

T HE soils on which I found most of the tobacco being grown are of 
* granitic origin, and more or less identical with our Mareeba soils 
in appearance, but generally they are much richer in fertility, These 
soils are of varying depths of from 8 to 14 inches of surface soil, being 
light grey to reddish in colour. According to the geological map, 
Southern Rhodesia contains 49-5 per cent. of granite soil, all of which 
is suitable for tobacco growing, but unfortunately nearly half of the 
area is situated in what is considered a very uncertain and dry belt 
which only averages from 10 to 15 inches of rain annually, and then 
this rainfall is interspersed with long dry spells. 


Plate 270. 
Large ToBAcco PLANTATION, SOUTHERN RuopEsIA.—This crop yielded over 700 Ib. 
of cured leaf to the acre. Some plantations grow 250 to 500 acres and a living 
area is 60 acres. ; 


., In Southern Rhodesia tobacco is grown mostly on three classes of 
Soil—yiz., sandy loams, contact soils, and clay loams. 


The ideal soil for flue-cured tobacco leaf (always called Virginian 
tobacco in South Africa), is a granite sandy loam, light grey in colour, 
of a depth of from 8 to 12 inches, merging into a reddish subsoil 
‘Containing a percentage of clay with sand and granite mixed in suitable 
Proportions. This allows for good drainage in a wet season and the 
Tetention of moisture in a dry or uncertain season. ats 


The ‘‘eontact’’ soils are mostly located on the fringe of the granitic 
and basement schists. Intrusions, however, may occur right in the 
mrinite belts, and any of the estates with these intrusions are considered 

Ortunate, as the value of the land is increased. These soils are well 
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drained, and grow good crops of tobacco and maize, requiring less. 
fertilizer for the production of commercial crops. These contact soils,. 
which are classed as sandy loams, are very friable and fine in texture, 
and are usually very deep and reddish in colour. The contact soils. 
recommended for tobacco growing are granite diorite, granite dolorite,. 
granite schist, and granite banded ironstone. Besides growing Virginian 
leaf I have also seen fire-cured and air-cured varieties growing on these: 
soils, but there is a very limited demand for air-cured leaf. The soils. 
classed as clay loams, and which are entirely derived from diorite,. 
dolorite, schist, and banded ironstone, are red in colour, and for the 
first year will produce leaf of a bright colour which can be flue-cured, 
but the leaf grows heavier and cures darker as the soil is cropped, and 
therefore are most unsuitable for growing Virginian leaf. Most maize: 
crops are grown on these soils. 


Plate 271, 
A Farm Roap.—Headlands are used in Southern Rhodesia as motor roads tor 


transporting the leaf to the barns. 
: Rainfall. 
Tobacco crops grow best and make uniform growth of leaf, which 
cures easily, when the average rainfall is between 22 to 26 inches spread 
evenly over the growing period. 


The monthly mean-rainfall for Salisbury and district spread over 
a period of thirty-five years:— ~ 


Inches. 
July to September ‘ge tS aS .. 0-36 
October ae a5 ED te af 0:92, 
November .. nid as 3 ae sy 68-28 
December .. we = a En: Be aa {P 
January .. a e ‘ $ ye THK 
’ February .. 50 , tf. Sey a) BAD) 
March ~ ag fe: me: *y: Ay peal! 
April pets b, ie a3 KG .. 0-99 
May to June A, 3 0-46 


These statistics make an average of 28.46 inches. It will be noticed 
that the storms commence in October, heaviest precipitations being in 


ie te 
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Plate 272. 


BREAKWINDS.—Australian gums are grown on the headlands as a shelter break 
for tobacco crops in parts of Southern Rhodesia. 


December, January, and -Hebruary. From March to September the 


rainfall is very light. ‘ 

These conditions compare favourably with those of Mareeba, where, 
howeyer, the precipitations are slightly heavier and the general storms 
and seasonal rains are later. In Southern Rhodesia November and 
December are the usual planting- out months, the month of January 
being considered too late. 


Plate 273. - 
Breakwinps.—Another view of gums sheltering a growing crop. 
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Plate 274. 


A Seep Bep Layour.—All seed beds are built up, formed, and enclosed with 


bricks. The bricks are sterilized during the burning of the beds. ( 


Altitude and Climatic Conditions, 


It will be interesting to note that the capital of Southern Rhodesia 
is situated in the same latitude as Mareeba—18 deg. S.—and. most of 
the tobacco is grown within a 70-mile radius of Salisbury. 


Over 24 per cent. of Southern Rhodesia is 4,000 feet above sea level. 
Salisbury itself is 4,885 feet, and Sinoia, another large tobacco-growing 
area, is 3,793 feet. These altitudes naturally give this colony a very 
temperate climate. 


Plate 275. 


SreD Breps IN SourHerN RuopEsta.—They are covered in most instances with 
cheese cloths, but no storm curtains are used. 
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During October and November the days are hot, the mean tempera- 
ture being 91 degrees, but the nights are cool, when temperatures range 
from 46 degrees to 54 degrees. i 


During December, January, February, and March the mean 
maximum temperatures are approximately 84 degrees, while the mean 
minimum temperatures 52 degrees. 


The relative humidity ranges about 70 per cent. from November 
to March, and this is not regarded as excessive. 


Salisbury is 800 miles inland, and is, therefore, uninfluenced by 
sea breezes. 


Plate 276. 
IN PREPARATION FOR 'RANSPLANTING.—Seedlings ready for the field being 
hardened off. : , 


Rotational Cropping. 


The most favoured rotation in Southern Rhodesia on the flue-cured 
tobacco soil is as follows :— 


First year—Tobacco, with fertilizer. 

Second year—Tobacco, with fertilizer. 

Third year—Maize, no fertilizer. 

Fourth year—Sunn hemp (Crotaleria juncea), ploughed under, 
Fifth year—Maize, no fertilizer. 

Sixth year—Tobacco, with fertilizer. 


With this rotation tobacco is grown two years with fertilizer, then 
followed with a crop of maize, there being sufficient fertilizer residue 
left in the soil to produce this crop. The following year a heavy 
smothering crop, usually Sunn hemp, is grown and ploughed under as 
a green manure. This green crop ploughed under makes the soils rich 
m nitrogen and humus, so much so that it is not advisable to follow 
Immediately with a crop of tobacco, so to tone the soil down the fifth 
year ig planted with a crop of maize and then the sixth year tobacco 
again, ate : 
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Plate 277. 


Crop or Sunn Hemp (Crotalaria juncea) IN FLOWER AND READY FOR PLOUGHING 


UnvER.—This crop is sown broadcast, rate of 40 lb. to the acre, and is used in most 
tobacco rotations. : 


Plate 278. 
Showing ordinary height of a crop of Sunn hemp. 
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It has been found that tobacco leaf following a crop of Sunn hemp 
grows very coarse and thick in texture; the leaf also crinkles and is 
most difficult to cure. p 


Another rotation recommended is :— 
First year—Tobacco, with fertilizer, 
Second year—Velvet beans. 

Third year—Cotton. 
Fourth year—Maize, 
Fifth year—Tobacco, with fertilizer. 


- Plate 279. 
A Fietp In Sournern Ruoprsta.—Showing height of ridges; the crop is obviously 
suffering from the effects of dry weather. ; 


This appears to be a very good rotation, but I would be inclined to 
Substitute Sunn hemp in place of velvet beans, as the former is such 
an easy crop to grow and readily ploughed under if handled at the 
right stage of maturity, whereas velvet beans are very difficult to handle. 


Preparation of Land. 
The land into which the tobacco seedlings are to be transplanted 
should be thoroughly worked and brought into a fine tilth so that the 


Seedlings will be given every chance to grow without receiving any 
Setbacks, 


25 
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Most of the tobacco soils in Southern Rhodesia, especially the 
granites, are shallow, and shallow ploughings are advocated. If the 
subsoil is brought to the surface it will have very detrimental effects’ 
on the yield and quality of the leaf. The clearing of the land is attended 
to during the wet season; the timber is never burnt, but is drawn to 
the headlands and cut into lengths as fuel for flue-curing purposes. The 
veld generally is sparsely timbered, and there is a shortage of timber 
throughout the populated areas. Land, by the way, can be cleared for 
£1 per acre in some districts, and even where the trees are denser rarely 
costs over £2 per acre. 


Plate 280, 


A Farm SCENE IN SOUTHERN RuopEs!A.—Showing a field ‘‘hillocked’’ ready for 
planting. ‘The fertilizer is at the bottom of each hillock. 


In Queensland we also save the timber for flue-curing fuel, but 
incidentally burn a tremendous amount of timber on the land. This is 
not recommended in Rhodesia, as the ash residues cause the growing of 
uneyen and sometimes coarse leaf. crops. 


Usually the tobacco-grower ploughs his land as soon as the crop 
is taken off, or, with virgin land, about March or April. This early 
ploughing allows for the rotting of any vegetation that has been ploughed 
under, while there is still moisture in the soil, and also assists in 
sweetening the soil by letting it fallow during the winter months. The 
land is also worked during the winter months to keep down weed 
growth, and to keep the soil loose and friable and in a moistened 
condition. 


Ploughing is done generally with a three-furrow disc plough (shave) 
and seven span of oxen. Horses are subject to sickness, and are never 


used; in fact, I did not see a horse team during my travels throughout 
Southern Rhodesia. 
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Ridging. 

The light soils used for producing bright leaf are sometimes ridged, 
and these ridges are run east and west wherever possible to allow the 
plants to receive the maximum amount of sunlight. Naturally, the 
contour of the field is the deciding factor with regard to ridging, and 
is so aligned as to follow the natural drainage of the slope. They are 
usually made or formed 8 to 4 feet apart. 


The Irrigation Department, when I was in Southern Rhodesia, 
was handling contour ridging and soil erosion, and officers were making 
visits to all farmers who were desirous of having their fields properly 
laid out in contour drains. Growers generally were taking advantage 
of this service. 


: Plate 281. ; ; 
Firtp Practice 1x Soursern RuopestA.—Planting in hillocks. Some farm 
Workers use dibbling sticks, others use their hands. 


On most of the tobacco: plantations visited I found that very few 
tobaeeo ridges were being put up with plough teams, the majority of 
_ le growers preferring hillocks, which were pulled up with badzas 

°r hoes, All this work was done by hand, the hillocks being marked 
Out With wire tapes and formed on the check system 3 feet apart. The 
advantages, according to the growers, in favour of the hillocking 
System are, firstly, the crop receives an equal dressing of fertilizer (mea-_ 
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sured cup system is practised), each hillock receiving a measured 
quantity ; secondly, they are better able to keep the crop free from weeds ; 
and thirdly, the crop receives an equal amount of sunlight. 


Growers who oppose hillocking maintain that it exposes too much 
surface soil, causing loss of moisture and rapid erosion by which the roots 
of the plants are laid bare during heavy rain. 


Plate 282. 


PuLanting iN Hiocks.—Another view. 


Fertilizing. 

Fertilizer is applied to the soil shortly before planting and the 
hillock pulled over it. Some growers, however, prefer to broadcast 
and harrow it in, while I have seen others hoeing out a hole in the ridge 
and applying the required quantity to each hole, and when transplanting 
placing the seedlings in these depressions. * 


The fertilizer used is double complete, and contains the following 
water-solubl, components:—Phosphoric acid (P,0;), 20 per cent.; 
nitrogen (N), 7 per cent.; potash (K,0), 10 per cent. ‘This formula 
appears to be the most popular amongst growers in the poorer sandy 
soils, and is used at the rate of 200 to 250 lb. per acre. 
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On light sandy soils of greater natural fertility the following © 
formula is suggested :—Phosphorie acid (P,0,), 18 per cent.; nitrogen 
(N), 6 per cent.; potash (K,0), 8 per cent. It is applied at the rate 
of 175 to 200 Ib. to the acre at a cost of approximately £2 per acre. 


In this mixture the nitrogen is derived from a combination of 
organic and inorganic nitrogenous components. 


On the dark fire-cured soil the formula recommended is phosphoric 
acid, 12 per cent.; nitrogen, 6 per cent.; potash, 8 per cent. This 
mixture is applied at the rate of 400 to 500 Ib. to the acre. . 


Transplanting. 


Tobacco seedlings are considered ready for transplanting when they 
are 6 inches in height, but if the seasonal rains are early they are 
planted out when only half this height. Growers prefer to wait for an 
overcast day, but if seedlings have become accustomed to plenty of sun 
they will withstand adverse conditions much better than plants that 
have been shaded. The seedlings are never covered during transplanting 
operations, but are left exposed to all weather conditions. 


In Queensland seedlings are covered with paper tents if conditions 
are dry and hot, and in some instances they are watered in. In Southern 
Rhodesia, where the living acreage is considered to be 60 acres, it 
would be an impossible task to cover the young seedlings in the field. 
In transplanting two Kaffirs will plant 1 acre per day. These men. 
receive in actual wages 12s. per month. This works out at approximately 
6d. per day, and so it costs actually 1s. per acre to plant seedlings in 
Rhodesia. 


The main plantings are made in November and December. This 
means-the leaf ripens evenly, the crops reaching maturity while the 
Weather is warm and before the rains cease. With January and February 
planted crops they seldom produce leaf of high quality and the yields 
are very disappointing. The Kaffirs sometimes use dibbling sticks when 
transplanting, but in most instances use their hands, especially when the 
soil is soft. Long tap roots are cut back close to the plant, for on 
no account should these roots be allowed to bend up. Plants with bent 
tap roots seldom make satisfactory growth. 


The heart of the seedling should always be kept above the surface 
of the soil. If they are planted too deeply they become sanded up and 
die, thereby causing a very uneyen strike in the field. This entails extra. 
work in replacing plants that have failed. 


According to results obtained from tobacco curing experiments 
in the United States of America, tobacco which reaches maturity and is 
harvested while the weather is still warm generally will be decidedly 
better in quality, particularly in respect of colour, than later harvestings. 


Cultivation. 


As soon as the plants have become established in, the field inter- 
Yow cultivation work commences. The Kaffirs begin to work around 
the plants with their badzas or hoes, also along the ridges or hillocks, 
and the oxen teams begin to scuffle between the rows, and the planta- 
Hons generally are certainly kept free from any weed growth. I 
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noticed that all light scufflers were being discarded and very heavy 
ones with three or four long tines taking their place, and these are 
pulled by two oxen. These tines penetrate into the soil very deeply— 
at least 6 inches—thereby stirring the soil up and giving it a good 
aeration, but at the same time no subsoil is brought to the surface during 
the operation. I was informed that with heavy tine cultivation better 
crops are grown, as with deeper cultivation the plants develop a better 
rooting system, and make a more even arfd rapid growth. ; 


Plate 283. 
In Sournern Ruopesta.—Field workers dropping plants on the hillocks while 
others are planting. : 


Priming. 

The removal of the lower leaves from the plants is called priming, 
and is done when the crop is averaging 12 inches in height. Generally, 
_ these leaves are never left on the field, but are carried to the headlands 
_ and burnt. The final priming of tobacco is made when the plants have 

reached the correct topping stage. 


Topping and Suckering, 


During the growing of the crop the Kaffirs are kept constantly in 
the field, especially during the topping and suckering stages. 


_ It has been found in Southern Rhodesia that plants that have been 
topped too low are very prone to disease, more especially wilt, angular 


spot, and wildfire. 


. 
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The terminal bud or flower head is taken out when the requisite 
number of leaves have developed and while the stem of the plant is still 
soft and supple. Delayed topping, or when the plants are in full flower, 
is not recommended, and is considered to be a waste. of plant food and 
energy, as the stalks become hard as the flower head develops, and the 
operation of topping becomes more difficult. 


‘Plate 284. eke 
Busy Farm Workers.—Topping and suckering a tobacco crop. 


__ All sucker growth is carried off the field and burnt as is the case. 
with primed leaves. Mets tps nue ca 
_- Harvesting. ee 
_, With large areas under tobacco it is a very simple matter to harvest 
leaf all at one stage of ripeness. In Southern Rhodesia 60 acres is 
Considered a living acreage, but I saw plantations with 150 to 500 acres 
tnder tobacco, and in one instance 1,000 acres. On these bigger planta- 
tions a European section manager attends to 150 acres. His work is 
to supervise and keep the natives moving and attending to their allotted 
tasks in a proper manner, and it is not unusual to see 100 boys harvesting 
‘nd working in a field. All Virginian leaf is harvested and cured by 
© single leaf method; the same applies to fire cured. 


Tn harvesting the leaf is carried in the curve of the arm, but in a 
few instances I saw baskets in use. Hach boy carries the leaf he 
as harvested to the headland, where big‘ crates are placed and special 
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Plate 285, 


PRIMING AND SUCKERING.—Kaffirs working in a tobacco crop priming and 
suckering in Southern Rhodesia. ‘ ; 


Plate 286. 
WAITING FOR THE WHISTLE.—Kighty odd native workers ready to commence 
harvesting in a tobacco crop in Southern Rhodesia. 
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Plate 287. 
A TozBacco TRANSPORT WAGGcoN.—Method of transporting leaf to the curing 
barns. In some places leaf is carried four and five miles from field to barn. 


* 


eaf into crates on the 


‘ 


Reavy yor Tile BAnw.—Special “boys? pack the 1 


headlands or motor roads. 
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; Plate 289. 
This illustration shows leaf packed in crates and being transported by motor 
lorry to the curing barns. 


~ Plate 290. 
A plant of White Stem Orinoco Tobacco. 


‘ 
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Plate 291. . 
A Brick Barn.—In Southern Rhodesia all barns are built of brick, and the 

work is done by natives, even to the moulding and burning. Bricks cost 12s, 6d. 

per 1,000. : , ; re 


Plate 292. | eS % - 

_ With a battery of barns this size it is necessary to have thermometer inspection | 

Windows on the furnace side for the stoker, as well as the floor or filling side for 
the supervisor or eurer. 
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_ boys receive this leaf and pack it in the crates. The headlands are 
- really motor roads, and are formed every 10 to 15 chains. This allows 


_ for convenience in handling the leaf from such large areas. In some 


instances, the leaf has to be transported miles to reach the curing barns. 


The crates for holding the leaf are 5 to 6 feet in length, 3 feet in height, 


and 2 to 3 feet in width. They are made of angle iron, braced each 
way, and covered with hessian. The size of the crdte is made to suit 
_ the type of the motor lorries in use. 


Varieties Grown. 


Varietal trials over a period of years have demonstrated that the 
best variety suited to Rhodesian conditions for flue curing is White 
Stem Orinoco, All the other varieties have more or less been discarded. 


. The manufacturers prefer White Stem Orinoco to any other variety, 
as it goes through the “‘proctoring”’ or re-drying process without any 


J damage to the leaf tissues, and this is one of the reasons why the» 


_ yariety is most popular. — The leaf is subjected to a high temperature, 
_ which drives out all the moisture. It is cooled immediately afterwards 
_ and placed in a chamber in which it is reconditioned with a correct 
quantity of moisture and made fit for baling or bulking down without 
: a: fear Bs heating or bulk moulds, 


Plate 293. 


Curing barns are built usually 20 feet by 20 feet by 20 fect, and this nest of 
barns is capable of haugie between 70 to 80 acres of leaf. 


SUMMARY. 
The following summary contains some very useful hints by the 
Southern Rhodesian Chief Tobacco Officer, and are well worth quoting :— 
_ 1. The Jand should be properly prepared in advance of planting 
operations. ‘ 


; 2. The crop should be transplanted during the most Payouranie 
i portion of the planting season. 


3. Early planted tobacco generally produces the best tobacco. 


° 


~e 
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4, Late planted tobacco costs as much to produce, but is of little 
or no value. 

5. A full and even stand secures a uniform and good yielding crop. 

6. The acreage is governed by barn and housing accommodation 
and available labour supply. 

7. Correct field work reduces the difficulty in curing and handling 


operations. 
8. Aim for quality rather than quantity. 


SUPPLEMENTARY FEEDING OF STOCK. 


Good foundations and framework are essential prerequisites to an elaborate 
‘building, and the same is true of a living organism. The skeleton or bony material 
must be well formed if it is to support the intricate mechanism of an active body. 
The skeleton is largely mineral matter, and of this material over 90 per cent, is 
composed of lime phosphate. During the intra-uterine period of its life and in the 
early suckling period, the young derives the whole of its mineral requirements 
from the mother. She in turn derives her supplies from the food she eats. When 
this is deficient in the required elements, nature enables her to draw upon her own 
reserves. Such is the overpowering force of maternity that a cow has been known 
to deplete her own body stores by 20 per cent. of their lime and phosphate content 
for the sake of the calf. ; 

The growing animal and the producing mother require relatively large amounts 
of lime and phosphate to meet development on the one hand, and lactation or 
the needs of the unborn young, on the other. The mature male or the unproductive 
female require much less. : 

As the mineral content of good pasture closely resembles that of animals them- — 
Selves there is rarely any need to feed supplementary minerals when green grass 
is available. When the grass dies much of the inorganic (mineral) matter returns 
to the soil, and is unavailable to the animal. At this time the palatability of the 
grasses is affected, and stock are less inclined to eat all they require for maximum 
production. This reduced intake means a reduced mineral intake, and may lead 
to a temporary mineral deficiency. On certain types of country the soil, and 
consequently the vegetation it supports, is deficient in some minerals, and stock 
grazed thereon are in a constant state of malnutrition. 


Under these conditions supplementary feeding becomes an economic necessity. 


This has long been understood by the producer, but there has always existed 
Some uncertainty as to the minerals required and the amount to be fed. On farm 
lands where the animalg are under constant observation, and where the composition 
and palatability of the feed is known, the question presents little difficulty. On 
Open grazing country complications arise. Apart from the requirements of the — 
Stock the difficulty of administration must be considered. The grazier cannot 
afford the individual attention to animals that farm stock get. He must aim at 
& mineral composition which corrects the deficiencies, and at the same time auto- 
Matically limits the intake to the required amount. The problem is different for 
each locality, and results must largely depend upon the intelligent observation 
of the owner. In general, a mixture of well-graded steamed bone meal and coarse 
Salt makes an efficient and palatable lick. The salt content should not exceed 
One-third of the composition, and where water analyses indicate it, the salt may 
even be excluded. A little appetiser must then be added to the bone meal. Price 
Will govern which is to be used. The attraction which it holds for stock will 
determine the amount to be added. The quantity consumed will determine how 
often the material is exposed. When very fibrous food is being used it may become 
Recessary to incorporate a purgative—5 per cent. sodium sulphate (Glaubers salt) 
1S recommended. . : 

Steamed bone meal should be fine, uniformly graded, and of good analysis. 
The Department of Agriculture and Stock will report on samples submitted. Salt 
Should be clean butcher’s quality. On no account use second-hand material. 
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Silos and Silage. 


ALE. GIBSON, Instructor in Agriculture, 


i a recent letter directed to the Department of Agriculture and Stock, 

on the subject of silos and silage, the correspondent mentioned that 
he had taken considerable interest for some time past on subjects likely 
_ to benefit the man on the land, and incidentally matters relating to 
silage ; but mentioned that certain items which have oceurred to him have 
either been insufficiently dealt with or totally ignored. Consequently, 
with a view of clearing up the several matters in connection with silos 
and silage on which he desires information, the following questions sub- 
mitted by him are dealt with seriatim :— 


Question 1—What is the best form of silo? 


Answer.—A properly roofed and watertight cylindrical structure 
of reinforced concrete built overground and having an internal chute for 
emptying purposes in preference to doors. 


Question 2.—Which is the better plan? Having the height greater 
than the diameter or vice versé? 


Answer.—Silage rapidly depreciates when exposed to the atmos- 
phere; consequently in order to reduce surface exposure to a minimum 
the diameters of silos are reduced as much as possible, whilst the height 
is increased in order to give a greater pressure to the silage for the 
purpose of compaction and consequent exclusion of air from the silage. 
Usually the proportion of height to diameter is 2 to 1 respectively, and 
is found to be economically preferable to those in which the height com- 
pared to the diameter is at a higher ratio, say, 24 or 8 to 1. 


Silos which are excessively high require greater strength in founda- 
tions and walls, apart from which higher power and more expensive 
machinery is necessary for the filling. 


Question 3.—Or is there any specific proportion between diameter 
and height? 


Answer.—This question is really answered under Answer 2, but, 
whilst there is no distinct or specific proportion between diameter and 
height, it must be clearly understood that as the diameter increases to 
the ratio of the height so is the density of the silage decreased unless 
some form of artificial pressure is used. 


Question 4.—Which is the best silo? Above ground level, below 
ground level, or half and half? 


Answer.—Although it is admitted that the filling of a pit or under- 
ground silo is extremely economical and can be effected with a minimum 
amount of machinery and labour, the process of emptying the silage 
therefrom is the most costly and strenuous of all forms of silos. The 
overhead silo, whilst requiring a little more power and machinery for 
the filling, is the most economical of all when it comes to the operation 
of emptying. The silo which is half above and half below ground level 
has all the drawbacks of the pit and overhead silo, whilst only possessed 
of half the benefits of the latter. : 


Briefly, the merits of the three silos may be summed up as follows ara 
Pit Silo—Economical in filling, expensive in emptying (it 
requires the services of two operatives to empty a pit silo). 
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Overhead.—Slightly more expensive, due to increased power and 
machinery in the process of filling, but is decidedly economical 
in the process of emptying. 

Half aboveground.—Costs practically the same to fill as an 
ordinary overhead silo, and is as cheap to empty down to 
ground level. From that on the cost of emptying becomes 
greater with the depth below surface. 

Question 5.—Give dimensions for building a 50-ton silo. 

Answer.—Silo internal diameter 11 ft. 6 in.; height, 23 ft. 3 in. 

Question 6.—Give quantities for making same. 

Answer.—For a 50-ton silo, using a 4-2-1 mixture—i.e., four parts 
of broken stone, two of sharp sand, and one of cement—you would 
require:—Cement, 70 bags; stone aggregate (#-in. gauge), 142 cubic 
yards; sharp sand, 8 cubic yards; reinforcement, 2 coils 36-in. K-Wire 
netting, 10 gauge; rendering, 1 in. inside and out, 24 cubic yards sand; 
36 bags cement. Roof specifications depend on style adopted (gable or 
octagon). ; 

Question 7—How would you work out the necessary information 
from Answers 5 and 6 to enable one to build (a) larger silo, (b) a 
smaller silo? : 

Answer.—Diameter 2  .7854 & height + 48 = tons capacity. 
Diameter X 3+  & height x thickness of wall in feet — 27 = cubic 
yards contents of wall. 

Based on the proportions of 4-2-1—i.e., four of stone, two of sand, 
one of cement. To each cubic yard of conerete 540 Ib. of cement are 
required (43 bags). Of aggregate (stone) broken to gauge (in this — 
instance } in.) nine-tenths of one cubic yard are required and 4 cubic 
yard of sharp sand. 

The cement and sand together do not appreciably increase the bulk — 
of the concrete, as they fill up the interstices in the aggregate. 


Rendering (inside and out) is calculated at 2 to 1 (2 of sand and 
1 of cement)» This will give a sufficiently watertight job without the 
addition of water-proofing material. 

Question 8.—What acreage of maize will fill a 50-ton silo? 5 

Answer.—This, of course, depends on the crop; also the manner in 
which it was sown—+.e., broadcast or drilled. Under ordinary cireum- 
Stances the quantity required should be easily obtained by the cultivation 
of 5 acres of maize sown in drills—which method is recommended at all 
times in preference to sowing broadcast. 

Question 9.—How is a silo filled? wee 

Answer——By a power-driven elevator of a similar pattern to that 
used on chaff or grain elevators, slats of timber being substituted for 
cups, or by blower—the latter being simply a fan blast-driven at a high 


rate of speed with delivery pipes of 6 in, and upwards led directly — ; 


into the silo at the top. More power is required to a ‘‘blower’’ than 
an elevator. Whatever system is adopted for the purpose of conveying 
the chaffed green material from the chaff or silage cutter to the silo must 
make provision for its equal distribution. Where chaffed maize is 
indiscriminately fed into a silo, the tendency will be found for the heavier 
(stalk) portions to lodge in the centre, whilst the lighter (leafy) class 
of material accumulates around the walls. 
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Unless this is thoroughly incorporated with the heavier class of 
fodder in the subsequent fermentation which takes place, uneven settle- 
ment results. The centre, by reason of its greater solidity, does not 
settle to the same extent as the outside or lighter material; consequently 
a shrinkage from the walls occurs, admitting air, which, once fermenta- 
_ tion has lessened, brings about a gradual decay of all the exposed surfaces 
_ of the silage. 


To overcome this, all material fed into silos must be evenly incor- 
porated and tramped tightly along the walls, and around all doors of 
internal chutes. To do this-thoroughly necessitates the presence of a 
competent and reliable operative in the silo during entire. filling 
operations. Note that all doors that come in contact with ‘the silage 
must be rendered airtight. This can be effected by covering them with 
tarred brown paper. ei 


Although the question was not asked by the correspondent, it is 
thought that a few points on emptying will not be amiss. 


When emptying use a strong-toothed rake, and rake evenly from 
the top the amount of silage required for the daily ration. At all times 
avoid digging into the bulk of the silage. Remember that the more even 
and level the surface of the silage is left after each daily ration is 
obtained, the less decomposition and consequent waste will occur. If 
your silo has doors fitted to it, keep them closed; there is then less strain 
on the hinges and the doors (which are weighty) would fit more snugly 
when refilling, apart from which there will be no chance of rain destroy- 
ing the silage, for nothing tends to bring about the decomposition of 
silage quicker than the admission of either air or water. 


=> —____ 


THE BLENDING OF CREAM. 


The great importance of the operation of blending cream is evidently not well 
understood by many farmers, judging by the condition in which much cream reaches 
the butter factories. Lack of proper attention to this vital matter is often the 
cause of undesirable fermentations, which detact from the bright, aromatic flavour 
desired in choice cream, and results in the consignment being graded down. — 


' The practice of holding the cream from each separation in a separate utensil 
encourages the development of faults like staleness and overripeness in the portions 
which are kept longest on the farm, and the mixing of these portions with the 
other separations just before despatching to the factory gives a bulk cream of 
inferior flavour. Adding the cream straight from the separator, without in any 
way reducing the animal heat, to a partly-filled can of cream from a previous 
separation is another practice which merits the severest condemnation. 


The correct procedure to follow is to mix each batch with the bulk after the 
heat has been reduced, which usually takes about an hour, unless cooling devices 
are used, when the different portions can be mixed immediately. It is much 
easier to prevent off flavours from developing by keeping the cream in larger 
quantities than by retaining each separation in a separate container. 


; Some farmers consider that by keeping each separation apart the risk of getting 
second-grade cream igs minimised, or, at any rate, that only part of the supply is 
likely to be graded low. However, modern methods have demonstrated very definitely 
ine correct blending of cream, by ensuring an even souring, helps to achieve choice 
quality. 
_ Stirring of the cream at regular intervals throughout the day may be regarded 
as an essential point in the correct blending of cream. It assists to obtain even 


ripening and even consistency. Finally, it should always be the rule to deliver to 


the factory as frequently as transport arrangements will permit, for the longer that 
cream is kept on the farm’ the more difficult control of ripening becomes. 
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4° HE prolonged dry weather is now causing serious concern to farmers 

and dairymen throughout the South Coast and Downs areas. 
Scattered storms occurred early in October, but few districts received 
over an inch, while subsequent storms produced only light falls. 
Pastures are now very dry. The diminishing water supply has also — 
become a problem with many farmers. It is noteworthy that in spite — 
of the conditions briefly outlined, the demand for good farm land 
persists. ohn 

Wheat. 

Harvesting commenced during October under favourable conditions, 
ripening being hastened by the dry spring. Reports indicate that a — 
large area has been utilised for grazing purposes owing to the shortage 
of natural feed, a factor that will considerably reduce the prospective 
yield. Some excellent crops have been harvested in the Evanslea, 
Bongeen, Oakey, and Pittsworth districts, illustrating the possibilities 
of modern cultural methods, even during unfavourable seasons. How- 
ever, the average yield will be below the normal figure for the State, 
and many farmers will need to purchase their seed supplies for 1937 
sowings. 

The rise in wheat prices is an encouraging feature, recent sales 
having been effected by the State Wheat Board on a basis of 5s. 6d. per 
bushel f.o.r. 

» - Peanuts. 

At a recent meeting held at Wooroolin, Mr. C. F. Adermann, chair- 
man of the Peanut Pool Board, stated that a surplus of Red Spanish 
peanuts from the 1935-36 crop was held at the silos, owing to the 
unusually heavy deliveries amounting to approximately 4,100 tons. 
Further plantings of this variety are therefore not desired at present, 
growers being advised to give preference to the Virginia Bunch. The 
Board received a total of 7,000 tons during the 1935-36 season, which, 
with outside railings, would indicate a total crop of approximately 
9,000 tons. For the coming season it is estimated that 4,500 tons of 
Virginia Bunch will be required, which, at an average of 4 ton per acre, 
will necessitate over 9,000 acres being planted to ensure a safe crop. 


. Cotton. wes | 
The harvesting of the 1935-36 cotton has finally been completed 
with a total production of 19,187,634 lb. of seed cotton, or 13,504 Fales 
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of lint. The total, while lower than the 14,515 bales of last year, is 
very satisfactory, considering the adverse conditions the crops encoun- * 
tered, and is considerably greater than was anticipated at one period. 

_ Had the severe and unusual jassid attack not been experienced in the 
Callide Valley the total would undoubtedly have been considerably 
greater. Many crops gave promise of good crops at mid-season, but 
were so badly attacked by this pest during the extraordinary period of 
«loudy weather in March, that only a first picking was obtained. 


Seed distribution for the coming crop still continues, the total to 

the 22nd October being sufficient to plant at least 52,000 acres, as 
- compared to 58,300 acres at this time last season. The continued out- 
standingly dry conditions have undoubtedly influenced some growers to - 
withhold their orders for planting seed, but following on the receipt of 
good rains it is anticipated an acreage equivalent to that of the previous 
season will be planted, as many farmers who have already ordered seed 
either have not grown cotton previously or have not grown it for many 
years. 
Several light general storms have been experienced during the 
month, but in only a few fortunate localities has sufficient rain occurred 
to enable a strike to be obtained. Some dry plantings have been lost 
_ through just enough rain falling to start germination and spoil the 
seed. Ample time still exists, however, to obtain highly profitable yields, 
based on the results realised in previous seasons; so it is to be hoped 
that good soaking rains are experienced in the near future. 


Sugar. 

All mills report excellent progress in dealing with the 1936 crop, 
which is of record proportions in many cane areas. The crop is now at 
_ its peak of sugar content, which is rather abnormal. This is to be 

expected with heavy tonnage yields. 


The prospects for 1937 are very good in the areas north of Towns- 
ville, though storm rains would be welcomed. In the areas south of 
Townsville acute drought conditions prevail; this is particularly the 
case in the southern areas, where the prolonged dry spell will definitely 
be reflected in the 1937 harvest. Any substantial prolongation of 
‘drought conditions will be serious. w 


General. 

Local reserves of stored grain and fodder have become depleted, 
resulting in steadily increasing prices and increased importations from 
New South Wales. Some recent prices realised are as follows:— 
Lucerne hay, £10 per ton; oaten chaff, £6 10s.; Wheaten chaff, £6 5s.; 
mixed chaff, £8 1s.; pumpkins, £9 10s.; potatoes, £14; onions, £21 10s. ; 
maize, 4s. 7d. per bushel. 


The present seasonal conditions indicate the necessity for increased 
attention being devoted to fodder conservation on every farm every 
year, both for normal winter and spring feeding, and as provision for 
the inevitable dry spells. As good rains may be anticipated during 
November and December, successive plantings of crops, such as maize, 
‘sorghum, millet, and cowpea, can be made for green feed and silage 
purposes. Coastal climatic conditions do not always favour the making 
of good quality hay, but silage and maize grain should be held in reserve 
-on every farm where suitable soils exist. Such action is preferable to 
-purchasing supplies at the high prices indicated. se ae 
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HARVESTING AND PACKING OF PEAGHES AND NECTARINES. 


Ps comparison with other fruits, the marketing of stone fruits presents 

greater problems to growers in the placing on the market of a first 
grade article, and growers will obtain satisfactory results only by the 
exercise of great care. It must be remembered that, in order to ensure 
quick sales and prompt clearances from the market, it is necessary to 
present the fruit in its most attractive manner. Peaches left stored in 
the markets for even short periods stand a great risk of becoming affected 
With diseases such as Brown Rot. It is therefore necessary that fruit 
be allowed to ripen as much as possible before being harvested. 


Maturity. 

_ Itmust be remembered that stone fruits are different in their manner 
of ripening from other fruits. Whereas apples and pears can be 
harvested before they reach the fully ripe stage and yet attain perfection 

of quality and flavour, this is not the case with stone fruits such as 
beaches, apricots, and plums. In order to attain perfection these should 
be allowed to ripen on the trees. This, of course, would raise unsur- 
mountable difficulties in the marketing of these fruits, so it is necessary — 
‘to remove the fruit from the trees prior to the ripening stage. In this 
respect experience is the best teacher, and growers soon learn to ascertain 
the correct stage of maturity at which to pick the fruit. The fruit should 

e fully matured before harvesting, as is shown by a change in the 
Coloured portions of the peach from dull to rich tints. If intended to be 
transported for long distances, fruit at this stage of development is ready 

0 be removed from the tree. When it has to be transported for only 
Short distances, however, it is advisable to allow the fruit to develop to a 
further stage until a tendency to softening at the point and bottom end 
of the lips is noticed. Peaches removed from the trees-in this latter 
Condition ripen almost perfectly. Fruit picked too green is always 
Unsatisfactory, being unattractive in colour, deficient in flavour, and 
Usually shrivelled in appearance when so-called ripe; as dessert fruit it 
1S of poor quality, being only suitable for stewing. 
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Transit Troubles, 

One of the greatest difficulties in the way of successful marketing 
is the fungus disease of Brown Rot (Sclerotinia cinerea). This disease 
attacks the fruit, generally during the ripening stage, both on the tree 
and during transport to the market. As any injury or break in the 
skin of the fruit will facilitate the attack of the disease, it can readily 
be seen that care in handling is very necessary. 


Ordinary transit rots, of course, also play their part in causing 
loss in transit over long distances. 

To assist in overcoming these troubles, in addition to adopting the 
usual methods of control in the plantations and packing-sheds, growers 
should use only new cases. Second-hand cases are often infected with 
the spores of these diseases, which will readily infect the fruit during 
transit to market. 

Containers. 

The most satisfactory case to use is the Dump Half-Bushel, 18 
inches long by 74 inches wide by 83 inches deep. When properly 
packed, this case will carry the fruit in SABAH condition over quite 
long distances. 

A very satisfactory TAetHOd of marketing peaches would be with 
the use of cartons. The cartons could be made with veneer wood or card- 
board, and would contain a single layer of fruit. If made 9 inches long 
by 7 inches wide by 2% inches deep, an ordinary half-bushel box would 
hold six cartons. This method of marketing peaches has been tried 
with success in many parts of the world. It must be remembered, of 
course, that this type of package should be used only for high- class 
types of fruit. 

Harvesting. 

As previously mentioned, the fruit should be allowed to Boel to a 

satisfactory degree of maturity before being removed from the trees. 
Baskets or specially made picking containers should be used for 
receiving the fruit from the trees. A satisfactory picking bucket can be 
made from a kerosene tin cut Jengthways and fitted with a handle or 
with a strap to hang over the shoulder. The fruit should be carefully 
placed in the picking container, and the same care taken when. trans- 
ferring it to the orchard boxes. The boxes should be placed on the shady 
side of the trees in order to protect the fruit from heat and sun. The 
orchard boxes should be transported to the packing shed as soon as 
possible after being filled, and there stacked in a cool place with spaces 
left for cool air to flow "between the boxes. When the fruit is cool, 
packing can be commenced. If these precautions, however, are not 
taken and the fruit is packed whilst it is still warm, it will sweat and 
tend to generate its own heat, which will cause premature ripening and 
‘a high humidity favourable to the growth of fungus diseases, thus 
greatly lessening the life and transportable distance of the fruit. This 
necessity for adequately cooling the fruit, before packing and during 
all handling and transporting, cannot be stressed too strongly. 


Packing Shed. 

The equipment of an up-to-date packing shed for handling peaches 
is not costly, most of the accessories for a well-gamippee shed being 
easily made. These should consist of :— 

Case-making bench (Plate 297) ; 
Packing bench (Plate 294) ; 
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Packing stand and spring board (Plate 295) ; 
Nailing-down rack (Plate 299) ; 

Sizing gauge made of 8-ply (Plate 300) ; 
Nail boxes; 

Stencils and inking pad. 


All of these necessities can be made by the handy man during wet or 
quiet periods. The total cost would not exceed £4 for materials. 


The case-making bench should be solidly made with slots to hold 
the case ends in position while the side boards are being nailed on to 
them. The legs should be placed beneath the slots in order to make the ~ 
structure as solid as possible when driving nails. The slots should be 
at least an inch deep and long enough to hold the case ends, and should 
be placed eighteen inches apart. 


The packing bench should be 5 feet long by 3 feet wide, and tilted 
to have a height of 30 inches in front and from 84 to 36 inches at the 
back. Where a mechanical sizer is used, there would be no need for 
this bench to be built. 

The packing stand is built to hold three half-bushel cases, measur- 
ing 21 inches in width and 18 inches from front to back, and is tilted 
so that it is 24 inches high in front and 28 inches at the back. A stand 
of this size will enable three different sizes of fruit to be packed at the 
same time. ; 

A spring board for packers to stand upon whilst packing consists 
of three pieces of 6-inch flooring timber 2 feet long, joimed across the 
ends by two pieces of 2 inches by 2 inches. The board rests upon the 
pieces of 2 inches by 2 inches, thus giving the packer a springy surface 
to stand upon whilst working, and assisting greatly in saving the 
operator’s feet and back from getting tired. 


The nailing-down rack is made of two pieces of 3 inches by 2 inches 
placed 16 inches apart and mounted on legs. The packed cases are 
placed across the rack so that the lengths of 3 inches by 2 inches rest 
underneath the ends. This will enable the bottom of the case to bulge 
slightly when the lid is applied to the packed case, thus assisting to_ 
keep the pack tight. ' : 

A piece of 3-ply 20 inches long by 6 inches wide in which are cut 
five circular holes 2 inches, 24 inches, 24 inches, 2? inches, and 3 inches 
in diameter, respectively, is an extremely useful accessory. The names 
of the packs for the respective sizes can be written alongside the holes. 


Stencils can easily be cut from thin sheet zine by using a heavy 
pocket knife or a hammer and chisel. It is useful to always keep a sheet 
of light-gauge zine in the shed from which stencils may be cut at a 
moment’s notice when required. No up-to-date grower need use pencil 
or crayon. 

When laying out the shed, the equipment should be so placed 
that the work is permitted to run smoothly from one end of the shed 
to the other; that is to say, the fruit is received at the door at one end, 
.then packed and the cases nailed up, and the completed cases despatched 
from the other end of the shed. A little thought givento the organisa- 
tion of the shed in this way will save much time and labour. After 
all, harvesting and packing during the height of the season is usually 
more than a full-time job, so it is certainly worth while to reduce time. 
and labour wherever possible. 
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Packing Material. 

The use of sheets of corrugated cardboard for lining the cases is. 
recommended, so that the packed fruit is protected on the top, sides, 
and bottom. The corrugated side of the cardboard should be placed 
to the wood of the box so that the fruit will rest against the smooth side ; 
otherwise the fruit will become marked. The amount of cardboard 
required for each case is:— pare 

2 sheets 18 inches long by 7 inches wide; and 
2 sheets 18 inches long by 8 inches wide. 


The cost per case would be approximately one penny. Where this. 


method of lining is used, there will be no need to line the case with lining 


paper. However, if the cardboard is not used, the cases should be lined 
with a plain, white, or coloured paper. <A layer of wood-wool on the 
top and bottom of the case is an added protection; the wood-wool is 
placed outside the lining paper. The procedure is, when packing, to 
place a layer of wood-wool on the bottom of the case and the lining 
paper placed on the wood-wool; the fruit is then packed, the lining 
paper folded over, and a layer of wood-wool placed on top of the paper 
before placing the lid in position. Care should be taken that the wood- 
wool does not come into contact with the fruit, as if it does, it will cause 
pressure marks. Pieces of lining paper 18 inches by 20 inches in size 
should be used, two pieces to each case. 


1 


Grading. 
Grading the fruit for quality is always worth while. Modern 
marketing conditions show an outlet with the retail trade for two 
qualities. The high-class shops do not desire to buy a mixture of 
quality, as they have no demand for a second-quality article, and to 
foster this trade, which always commands the top prices, it is advisable 
to definitely keep the high-class fruit separate. This can be easily 
achieved by placing all poorly-coloured, blemished, and badly-shaped. 
fruit on one side to be packed separately as a second-grade. The first- 
quality would be branded ‘‘Extra Fancy,’’ and the second-quality 
“Wancy.’’? These terms are now in general use in the fruit trade as trade 
designations. © 


Plate 294. ; ; 

 Frurr Bencu to Horp Fruir Wrinst Pacxine.—Where there is no mechanicat 
sizer this type of bench is very useful. Greatest efficiency is obtained when only 
one case at a time is tipped for packing. Please note that the bench is higher at 
the back than at the front, allowing the fruit to always be close at the packer’s hand. 


— 


é 
; 
; 
/ 
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Wrapping. 

Tt is always advisable to wrap peaches for long distance transit to 
market. The wrapping of peaches isolates each individual fruit from 
the possibility of disease infection from its neighbour, so that in the 
event of one fruit becoming affected the wrapping paper is a means of 
preventing infection to the fruit next to it. Wrapping also assists in 
making a better pack, as there is not the tendency for the layer of.fruit . 
to buckle and slip about as when fruit is packed unwrapped. When 
wrapping, the fruit should be placed in the wrapping paper and the 
ends of the paper folded under and on to the cheek of the fruit, forming 
a pad on which the fruit is placed, giving a very finished and neat 
appearance to the wrapped and packed layer. The dull side of the 
paper is always placed to the fruit, each fruit when wrapped having 
the shiny side of the paper to the outside. 


Oe () iceman 


Plate 295. 


Packing Sranp with Paper Honper AnD SprinG Boarp.—This stand is tilted 
‘and holds three cases. The tilt assists the packer by keeping the peaches in position. 
The packer by packing three cases of different sizes at the same time is assisting 
himself in his sizing. Where it is not intended to wrap the peaches the paper 
holder can be dispensed with. ; 

Sizing. 
Sizing the fruit before packing assists greatly in making packs easy 
0 do and easy to bring to the correct height in the case, although there 
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are packers who find no difficulty in packing unsized fruit by using a 
- roomy bench (see Plate 294) to hold the fruit, tipping one case only 

on the bench at a time. The packer then packs two different sizes at 
the same time, and, while packing, sorts the remaining sizes into separate 
heaps on the bench. Growers who are fortunate enough to have a 
mechanical sizer will find the operation of packing made easier, provided 
care is taken to avoid the pitfalls associated with mechanical sizers. 
Firstly, it should be remembered that in practically all mechanical 
sizing machines two different counts of fruit can be packed from each 
bin. Packing is made very easy if this rule is observed.. To enable 
this to be done, it is well to have packing stands of the type illustrated 
(Plate 295). Another point well worth remembering with the roller and 
belt type of sizing machine is to have the correct gear ratio between 
the carrying belt and the sizing roller. The gear wheels necessary for 
this to be done should be supplied by the manufacturer with the machine. 
Fruit should be handled with extreme care when using mechanical 
sizers. 

‘Fruit is always sized according to the measurement of its diameter, 
from side to side, and not from stalk to bottom. The following sizes 
are used :—2 inches, 24 inches, 24 inches, 2% inches, and 3 inches. The 
size is determined by having a set of rings made with these diameters, 
the peach being placed on the ring with the stalk up. Any peach that 
will fall through a 24-inch ring is classified ag a 2-inch peach. Like- 

wise, a peach that will go through a 24-inch ring and not through a 
21-inch is classed as a 24-inch peach. This method is repeated to 
determine all sizes. A handy gauge can be cut from a piece of three-ply 
with a washer-cutter or carpenter’s expansion bit. 


Packing. 


The standard diagonal cheek system of packing is best. This pack 
has the following advantages :— 


A given size of fruit will always come to the correct height in 
the case. ; 
The packed fruit will always appear in straight lines diagonally, 
across and up and down the case, whether opened on the 
top, bottom, or sides. bi 

No two peaches will rest upon the other, but in the pockets formed 
between the fruit of the layer beneath. oe 

The height of the fruit in the case can be governed by making 
the pockets larger or smaller. 

The quantity.or number of-fruit in the case is always the same 
for each pack, and can be ascertained at a glance. 


By using the packing stand illustrated (Plate 295), the cases are 

slightly tilted, which helps to keep the fruit in position, making the 
packing much easier. The packer stands with the two cases to be 
packed into in front of him, with the fruit on one side of the cases and 
wrapping paper on the other. The bench with the fruit on should be 
made tilted to permit the fruit to run to within easy reach of the packer. 
Right-handed people should always use their right hands for selecting 
fruit for packing. 


The packs used are called the 3-2, the 2-2, and 2-1 (see Plate 


296). These packs get their name from the way the first two lines 
of fruit are placed in the first layer. 
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first two 


lines of fruit across the 


The Count is 
Explanation of the name of the packs. 


2-1 Pack. 

The Pack gets its name 
from the way the first 
three fruit are placed in 

Plate 296. 


made of the 
able. 


the layer. 


case. 


How to read and use the packing t 
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3 x 2 Pack. 
This pack is used mostly for packing nectarines. 


In the 3 - 2 pack the first layer is started by placing a nectarine with 
the lips up in each corner of the case and one exactly midway between. 
them facing end to end in the case, the stalks facing the packer, and. 
the nipples facing to the other end of the case. This forms a line of 
three nectarines with two spaces, or pockets, between them. The pack is. 
continued by placing two nectarines in these spaces, which leaves three: 
pockets between the two nectarines. We repeat the placing of three 
nectarines in the pockets and then alternately two and three until the 
layer is finished, except for the last line of fruit; this is reversed with the 
stalks facing the wood of the case end furthest from the packer. ‘To start. 
the second layer (see Plate 309), place two nectarines in the pockets. 
formed by the first three nectarines of the first layer, then two and three: 
alternately facing as in the first layer, until all the pockets of the first: 
layer are filled, again reversing the last line of fruit across the case. This. 
process is repeated layer by layer until the case is filled. With the 3-2. 
pack we get packs containing six layers (see Plate 309). (See packing 
table, page 684). An easy way for the beginner to be able to know the 
number of layers in a case is to remember that in the case of the 3 - 2 pack. 
the first, third, and fifth layers will start with three at the end nearest the 
packer, and the second, fourth, and sixth layers start with two at the 
end of the layer. The reason for the need of knowing this is explained: 
in the paragraph on bringing the pack to the correct height in the case. 
Very few varieties of peaches are small enough to be packed with the 
3-2 pack, but many nectarines have to be packed 38 - 2. 


Cosa Making Benen, 


Pl 
Pol 


_ Plate 297. By 
CASEMAKING BeNcu.—For making Australian Dump, Canadian Standard, Bushet 
and Half-Bushel Cases, and other Fruit Cases, 18 inches in length, inside dimensions. 


Specifications. 

“ Length .. 44 inches Timber.—Legs  .. eva ot See oe 
Height .. 24 inches from floor Stops—Outside 3” x 3” (B) 
Width .. 27 inches Inside .. 3” x 2” (c) 

Back .. 3” x1” (ay 
: AW Ae De OMX Os 


Stays .. ae. proce Kal 
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Plate 298. ; 
Naiinc-Down oN Barrens.—Where a grower does not have a nailing-dowm 
bench, two pieces of 3 x 2 placed under the ends whilst nailing make a good 
substitute. 


Plate 299. 


NaiLine-Down BrENncu.—This enables the bottom of the case to bulge slightly 
with the pressure of the fruit. This keeps the pack tight in transit preventing the 


fruit from rubbing or becoming damaged. 


2S 2eP ack: 


This pack is started by placing a peach with the lips up in the 
bottom left-hand corner of the case, and midway between. the peach 
and the right side of the box a second peach, leaving two pockets between 
the two, in which the next two peaches are placed, forming the two-two 
from which the pack derives its name (Plates 296 and 301.) This 
1s then repeated, the peaches being placed facing the same way until the 
layer is finished with all but the last line of fruit. This is reversed, 
with the stalks facing the wood of the case end furthest from the packer. — 
_ The second layer is started by placing two peaches with the lips down | 

on the pockets formed by the first two of the first layer (see Plate 307 s 
the layer being finally finished by placing peaches on all the pockets of 
the first layer and reversing the last line of fruit as in the first layer. 
By repeating this layer by layer the case is finished. It will be noticed 
by referring to the table that the 2-2 packs contain five layers. If 
Close attention to the rule of starting the first layer in’ the left-hand. 
Corner is observed, the number of layers in the case can be easily counted, 
the first, third, and fifth layers starting in the left-hand corner, and the 
Second and fourth starting in the right-hand corner. 
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TABLE I. 
. Number 
Approximate Size. Pack. oe of 
: bo Layers 
Inches. 
Zimere 2-2 Tx7 6 
2a 2-2 7x6 6 
ae 2-2 6x6 6 
Zaeere 2-2, mst 5 
24 z 2-2 7x6 5 
24 2-2 6x6 5 
24 2-2 6x5 5 
24 2-2 5x5 5 
_ 24 2-2 5x4 5 
24 g 2-1 Tix 4 
23 2-1 7x6 4 
22 2-1 6x6 4 
23 J 2-1 6x5 4 
Siete 2-1 5x5 4 
Suet 2-1 5x4 4 
34 2-1 4x4- 4 
3} E 2-1 4x3 4 


Total. 
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Packs to use when packing peaches in the Dump Half-bushel case, 
18 inches long by 74 inches wide by 83 inches deep (inside dimensions) :— 


PACKS TO USE WHEN PACKING NECTARINES. 


In the Dump Half-bushel case, 18 inches long by 74 inches wide 


= Inches deep (inside dimensions) :— 


TABLE II. 


, 


Approximate Size. 


oe 


Pack. 


Layer 
Count. 


DAAXAAAAAAIOD 


Total. 


240 
225 
210 
195 
180 
165 
168 
156 
144 


by 


Larger nectarines ean be packed by ‘using the counts as for peaches. 


PACKING PEACHES IN TRAYS FOR EXPORT. 
Inside dimensions of tray—18 inches long by 144 inches wide by 


3 inches deep. 


TABLE III. 
Number 
Pack. eve of Total 
Layers. 
5-4 4x4 1 36 
5-4 4x3 1 32 
4-4 4x3 1 28 
4-4 3x3 1 24 
4-3 3x3 1 21 
3-3 3x3 1 18 


* These sizes are packed on the flat side of the fru 
take place when the trays are placed together. 


it so that no pressure will 
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2-1 Pack, 


This pack is started by placing two peaches, lips up, one in each 
corner of the ease. This leaves a pocket in which the next peach ‘is 
placed, forming the 2-1 from which the pack gets its name. The layer 
is then finished by placing the fruit in lines of two and one until 
filled. The second layer is started by placing one peach in the first: 
pocket of the first layer (Plate 307) with the lips down. The second 
layer is finished by placing two and one alternately in the pockets of 
the first layer until it is finished. The same system of placing in the 
pockets of the previous layer is adopted for the other layers until the 
case is filled. 2-1 packs have four layers to the completed ease. 


ae SZ 4 loch, = 1 loch. 


Plate 300. 


GAUGE FoR MzAsurING Fruit.—Holes are cut in a piece of three-ply 
2, 24, 24, 24, and 3 inches in diameter. 


Bringing the Pack to the Correct Height in the Case. 


Peaches should be packed 4 inch to 1 inch above the top of the 
case, and be gently eased into position before applying the lid. After 
hailing, both the lid and bottom of the case should show a slight bulge. 
Care should be taken that the bottom of the case, while nailing, is kept 
clear of the floor or nailing-down stand. This, if a nailing-down rack 
is not used, can be done by placing a block under one end of the cas 
while easing the fruit into position and nailing. 


Knowing the number of layers in a case at any stage of packing is 
a good guide to a packer. By calculating the height the fruit will come 
to in the case two or three layers before the top is reached, the packer, 
by applying the rule, ‘‘The size of the pockets governs the height of the 
fruit in the case,’’ can bring the fruit either higher or lower, as neces- 
Sary. This is done by making the pockets smaller by slightly increasing 
the size of the fruit, and bringing the fruit higher in the box to correct 
a pack which will come too low, or, in the case of a pack that is coming 
high, to open the pockets by reducing slightly the size of the fruit. 
Usually these faults are caused by a variation in sizing the fruit in the — 
Subsequent layers after placing the first layer in position. Cases not 
of the correct width are often the cause. of trouble in bringing fruit to 
the correct height, but by following the rule governing the size of the 
pockets this difficulty may be overcome. It should be remembered that 
i is an offence against the Fruit and Vegetables Act to market fruit in 
undersized cases 

26 
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Packers observing the following rules should have no difficulty in 
obtaining good results with their packing :— 


1. All fruit should be placed with the lips in the pockets and 
facing end to end in the case. 


2. In the first layer the lips are placed facing up, whilst in 
the second and subsequent layers the lips face downwards. 


3. Reverse the last last two or three peaches, as the case may be, in 
each layer. 


4. See that all fruit appears in straight lines from end to end in 
the case, across and diagonally. 


. No two peaches must rest directly one upon the other, but in 
the pockets of the layer beneath. 


6. The size of the pockets governs the height of the fruit in 
the case. 


oO 


Case Get-up. 


After taking care in packing, growers should be careful to attend 
to the outside appearance of the case. A well-chosen label is an attrac- 
tion to buyers, being quite a cheap advertising medium, the average 
coloured label costing very little. Growers not marketing fruit in 
sufficient quantity to warrant an outlay on labels may still make their 
cases look attractive by neat stencilling. Under the Fruit and Vege- 
tables Act it is necessary for the packer to brand his initials, name, and 


address legibly and durably within a space measuring not less than. 


5 inches long by 2 inches wide. The name of the variety of fruit and 
the size or count should also be branded in letters of not less than 4 inch 
in length. Pencil or crayon markings on the ends of cases are unsightly, 
and not to be recommended. 


Wiring. 

A machine for this purpose is obtainable commercially. Wiring 
is recommended in all cases. Many country-order buyers pay extra to 
obtain cases wired, as it saves them time and money when they ean 
procure the cases ready wired for long-distance transport.. Two wires 
should be used being placed around the ends of the case just inside the 
inside edge. A single wire around the middle of the case is not recom- 
mended, as when it is tightened around the bulge of the top and bottom 
it will cause damage to the fruit through pressure. 


Transport. 


As the whole basis of successful marketing is care, growers should 
follow this principle right to the finish of their share of the handling. 
Remember, good packing, fancy labels, wiring, or stencilling will not 
sell bad fruit. All the care taken in putting up a first-grade, attractive 
package will be of no avail if growers, while carting the fruit to the 
station and loading into the trucks, do not handle it carefully. Too 
often we see carters sitting in the middle of packed cases of fruit while 
on the road. Keeping the fruit covered and protected from the hot 
sun when on lorries and in railway trucks is necessary. Coolness at all 
stages is essential. Even good packing will not stand abuse, so in closing 
I would urge every grower to handle his fruit from the tree to the rail or 
market as carefully as he would handle a basket of eggs. 
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HOW TO PACK THE DUMP HALF-BUSHEL CASE. 


2-2 Pack. 
First Layer. Finished Case. 
Side neorete Top 
2-2 Pack, 7 x 7 Layer Count. 140 Count, 
5 Layers. 140 Count. : t 
. First Layer. Finished Case. 
ae bits, Side Steere LOD 
2-2 Pack,.7 x 6 Layer Count. » 180 Count. 


5 Layers. 130 Count, ; ; 
Observe the alignment of the fruit, from end to end, across, and diagonally ~ 


in the case. Plate 301 
ate . 
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PACKING THE DuMP HALF-BUSHEL CASE. 


2 2-2 Pack. 
F Finished Case. 
First Layer. Top | Side 
2-2 Pack, 6 x 6 Layer Count. 120 Count. 
5 Layers. 120 Count. j 
: Finished Case. 
First Layer. ; Top Side 
2-2 Pack, 6 x 5 Layer Count. ; 110 Count. 


5 Layers. 110 Count. 


Observe the alignment of the fruit. 
Plate 302. 
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Packine THE Dump HALF-BUSHEL CASE. 


2-2 Pack. 
tet : i ; Finished Case. 
First Layer. Side Top 
2-2 Pack, 5 x5 Layer Count. 100 Count. 
5 Layers. 100 Count. ; 
; Finished Case. 
{ : First Layer. : 3 ‘ Side Top 
i 
2-2 Pack, 5 x 4 Layer Count. 90 Count. 


5 Layers. 90 Count. 


Observe the alignment of the fruit. 
Plate 303. 
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How To PAck THE Dump Ha¥F-BusHEL CasE. 


2-1 Pack. 
Jadsei Sie Finished Case. 
i First Layer. - Top Side 
2-1 Pack, 7 x 7 Layer Count. tact 84 Count. © 
4 Layers. 84 Count. ing : 
ug Finished, Case. 
First Layer. - ‘~ Tops er eter _ Side 


Sie aeeennens 


2-1 Pack, 7 x°6 ayer Count. 
4 Layers. 78 Count. 


ee ee ee 


“78 Count. 


_ Observe the alignment of the fruit; from end to end, across, and diagonally 
in the case, NGG gtr 


Plate 304, 
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How to Pack tus Dump HALF-BUSHEL CASE, 


2-1 Pack. 

First Layer. ‘i Finished Case. 

h 

| 

l> 

i 

| 

{ 

i 
2-1 Pack, 6 x 6 Layer Count, legac _ 72 Count. beet tease) 

4 Layers. 72 Count. 7 

First Layer. - if Finished Case. 

2-1 Pack, 6 x 5 Layer Count. 66 Count. 


4 Layers. 66 Count. 


Observe the alignment of the fruit, from end to end, across, and diagonally in 


the case, 
Plate 305. 
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PACKING THE DUMP HALF-BUSHEL CASE. 
First Layers, 2-1 Pack. 


2-1 Pack, 5 x 5 ‘Layer Count, 2-1 Pack, 5 x 4 Layer Count 
4 Layers. 60 Count. ° 4 Layers. 54 Count. 


2-1 Pack, 4 x 4 Layer Count. 
4 Layers. 48 Count. 


Plate 306. 
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How to Start the Second Layer of the Diagonal Check Pack. 


2-2 Pack. 


2-1 Pack. 


Plate 307. : 


tf 


xy Uwe 


% 
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Packing Peaches for Export in Trays. 
18 inches long x 14} inches wide x 3 inches deep. 


‘ 


5-4 Pack. Single Layer. 5-4 Pack. Single Layer. 
36 Peaches, 32 Peaches. 


a : 4-4 Pack. Single Layer. — 48 Pack, Single Layer. 

uy 24 Peaches. 21 Peaches. 

A pack containing 28 peaches 

can also be done with slightly 
smaller fruit. 


Note how the fruit is wrapped in sulphite wrappers and ‘nested’? in pads of 
woodwool. 4 


’ 


: Plate 308. 
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3-3 Pack. Single Layer, Tray finished off by alkyne a 
“18 Pack. layer of woodwool on the top 
of the packed case. - 


X 


How to Pack the Dump Half-Bushel Case—3- 2. 


NECTARINES Packep 3-2, 


3-2 Pack—6 Layers. Finished Case. 


7x 6 Layer Count. : 195 Count. 
195 Count. | ions) mete RP Pasa. GLEE cae at 
Plate 309... 
“ Aglaomeismen: 


Thanks: are ‘dees to Mr S. Smith, of Glen Aplin, for pennitine, 
the use of his fruit for packing: and. Photographing us eee cases” 
and trays illustrated. : 


: PED TSB E 
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FRUIT MARKETING NOTES. 
JAS. H. GREGORY, Instructor in Fruit Culture. 
; Aga unfortunately, we have to comment on the continued dry 
weather. The quality of fruit has fallen off, causing — big 
discrepancies in prices, as with tomatoes, for instance, for which prices 
are ranging from ls. 6d. to 10s. Prices on the various markets during 
the last week of October were :— 


TROPICAL FRUIT SECTION. 


Papaws. 
Brisbane: Locals, 2s. 6d. to 4s. a bushel; Yarwun, 6s. 6d. to 
8s. 6d. a tropical fruit case. 
Melbourne: 9s. to 12s. per tropical case; special coloured elie 
Sydney : 6s. to 12s. per tropical case. 
~ Only solid partly coloured fruit should be sent to southern markets. 


I heard of a grower who has been picking his fruit green and 
leaving it in the heat, covered with bags, to push forward the ripening. 
This will only ruin the quality of the fruit so far as flavour, texture, 
and keeping are concerned. If difficulty i is found in handling the crop, 
at least, keep the fruit cool if it is necessary to harvest fruit early. 


Granadillas. 

Few specimens of this fruit are being seen. The hot, dry weather 
renders it necessary to exercise extreme care when sending from the far 
north. 

Mangoes. 

These are coming on the market in increasing quantities. Prices 
have eased a 1s. per case. There is still room for a big improvement 
in harvesting and packing methods, in most cases no effort is made to 
protect the fruit. Growers considering sending mangoes to southern 
markets must remember that buyers there do not want the common 
type of fruit. Fruit removed from the trees with sticks, causing bruises 
is not popular. Prices will ganic ly decline if growers continue to send 


along green fruit. 
Brisbane Prices: 6s. to 8s. a bushel. 


- Pineapples. 


There is a great demand for good pines as supplies to market 
have been short. 

Prices— 

Brisbane Smooths: 7s. to lls. 6d. per case; 2s. to 8s. per dozen. 
Ripleys, 10s. to 14s. per case; loose 3s. to 8s. per dozen. 

Melbourne: 12s. to 16s. per case. 

Sydney: 8s. to 12s. per case. 

Selecting fruit a little less advanced in maturity than for the last 
few months when sending south is now necessary. Be sure to cool 
all fruit before packing. Woodwool instead of grass is more than ever 
necessary as a packing material. 
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Bananas. 
. The dry weather is affecting quality. Prices:— 
Cavendish— : 


Brisbane: Nines and Nights 8s. to 12s. 6d. per case; Sevens 4s. 3d. 
to lls. per case; Sixes 4s. 6d. to 9s. 6d. per case, 13d. to 6d. 
per dozen; Lady Fingers 2d. to 53d. per dozen. 


Melbourne: Hights and Nines 14s. to 15s.; Sevens 12s. to 18s.; 
Sixes 10s. to 11s., a few lines higher. 

Sydney: Nines and Hights 16s. to 19s.; Sevens 14s. to 16s.; 
Sixes 12s. to 14s. 


Growers are recommended to take as many precautions as possible - 
to keep the fruit covered and free from sunburn or bleaching. Cool 
thoroughly before packing, and now the hot weather has arrived tear 
the side papers to allow the fullest benefits from air circulation. 


Passion Fruit. 


' High values are ruling on all markets up to 20s. per half bushel 
on the southern markets, and 18s. in Brisbane being realised during the 
month. : 


Brisbane: 6s. to 18s. per half bushel. 
Sydney: 8s. to 20s. per half bushel. 
Melbourne: 12s. to 18s. per half bushel. 


Owing to the dry spell causing bad setting and dropping these 
prices should be maintained for some considerable period. 


CITRUS FRUITS. 


Oranges. 


Queensland growers have now practically finished marketing this 
season’s crop of oranges. Supplies are now coming in from New South 
Wales. — 


Prices, Small, 4s. to 6s., Choice, 7s. to 8s. 


Lemons. 


Lemons are not selling as freely as‘ the weather would indicate. 
One is reluctantly compelled to conclude that the increase in Malted 
Milk consumption is having aneffect on the sales output. Only cured — 
lemons are wanted on the market. Local, 4s. to 8s. per bushel; Gayndah, 
9s. to 11s. 6d. set 

Tomatoes. 

Supplies of good lines are short. A wide discrepancy in the prices 
gives a good indication of actual market conditions and the struggle 
on the part of some growers to obtain a return for their labours. 


Brisbane: Ripe, 1s. 6d. to 4s.; Coloured, 4s. to 9s:; Green, 38. to 6s. 
There is still, by far, too much green fruit coming on to the market. 


Melbourne: Large supplies of Adelaide and West Australian fruit 
have dropped prices. Green, 6s. to 8s., repacked to 10s. 


Sydney: Queensland fruit, 4s. to 9s. 
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Brisbane is well worthy of consideration as the best market at 
present as prices for good fruit compare more than favourably with 
other markets and the risk of damage, to any extent, in transit is not 
run. 

Stone Fruits. 


Cherries have made their appearance on the market and are selling 
at good prices, up to 16s. per case being realised for Stanthorpe and 
New England fruit. When packing these and other stone fruit every 
care must be taken to guard against Brown Rot infection. Cool the 
fruit in a clean place and use only new cases is sound advice. 


Apples. 
Southern apples are selling well on the Brisbane market :—Victorian 
Jon., 23-24, 11s. to 12s.; Rokewoods, 7s. to 10s.; G. Smith, 12s. to 15s. ; 
Democrat, 10s. to 12s.; Yates, 8s. to 12s. for 24. 


Southern growers would do well to discontinue the sending of 
Jonathans over 24 inches to Queensland. Rome Beauty are also now 
a very risky variety to send. Many lines of fruit would arrive in better 
condition if corrugated cardboard liners were used on top, bottom, and 
sides of the cases. 


. Cucumbers. 
Brisbane, 6s. to 9s. Sydney, 6s. to 10s. Melbourne, 12s. to 16s. a 


bushel. 


Lettuce. 


Five pence to 1s. 6d. per dozen. Greater use could be made of 
boxes for marketing. 
; Beans. 
Brisbane, 10s. to 16s. per sugar bag. Sydney, 9s. to 11s. a bushel 
case. : : 
There is a good demand in Brisbane for all green vegetables. 


FRUIT TRAIN CHANGES. 


The Committee of Direction of Fruit Marketing has announced 
that the fruit trains will commence running on 23rd November, both 
on the main line and the Amiens line, and the first Sunday train will 
commence on 29th November on both lines. Fast fruit trains will ran 
each Tuesday from Roma Street to North Queensland until.29th Decem- 
ber. Commencing in the New Year the Tuesday fast train to the North 
will be cancelled, and in place of it two fast trains weekly will leave 


Roma Street for Northern centres cach Monday and Wednesday, com- — 


mencing on 4th January. The Amiens branch line will have four trains 
a week. . 

The general manager of the Queensland Railways intends to use 
only CLF and Jumbo CLF wagons on the Northern fast fruit trains, 
which will start from Roma Street and will not be sent to the Granite 


me Belt. 


699 


QUEENSLAND AGRICULTURAL JOURNAL. 


i=5. 
ie) 
oO 
*S? 
= 
5 
Z 
mi 


geposoy joo Mf sFoO-6ss | 9g-gepg [°° Bu UOMOUNE oIMODH ‘URUIOH MW} ot : me ‘+: ST BPSTITH JO WLossolg 
? ‘ , ‘HT 08S GUYaNVIg “(SUVGA $3 UGNA) SUYTA G “UOINAL Rf ; d : 
: osuodmooy AU, | Tepzse | eLuge'9 [°° 7 ft tt UMpUTT ‘UBON Pf 'ssNy | -* 7 WN Arye woyBUJsuaX 


"dT 066 GUVGNVLG “(SUVTA ig UHAO) SUVAA § “AOINIS 


ae An ++ umimoy ‘Soquegoy ‘fa | o* wie os "+. Feapesoy apysUyATe 


APHULAPM J0 UoTJaaI10g S,oUNoIpoudg | Leo-02g | cezeo’g | °° 
‘a'T OSE CUVANVLS “(SUVEA ¢ UTAO) MON TAALVIT 
*“KUSUEL 
TOI UOSPM| 179-279 | guouer | -*  ** —— Yeuoog ‘yBIBupdg Ssorg wooye | > TT ROME YBITBUTIdg 


‘aT 0¢E GUVaNYIg ‘(SUVaA ¢ YHAO) MOD GYALVIT 
: ‘NUOHLYOHS VUUVAVTITL NVITVULSAV 


¢ 


‘aT | AT 
“OMS i lag “uolqonpolg *IOUMO “MOO JO oUIeN 
: Joqng sW 


*(poyzejys ostmioyjO ssopun skvep e172) Og6L ‘xaquiojdeg Fo YJUOU OY} Surinp poprdurod 910M 
yoryA OF Syrvyo worjonpoad ‘Kjor0g o134¥Q Aosrop oy} puw Ayoroog UOYAOYS BIIVATI[] UVI[VAISNW oY} FO SYOOT pIOFT OY} FO AOstsoy oouvapy 
oy} Oyut Axzus TOF payttenb oavy Yorys yoojg puv oanqMatwSy Fo yuowjzredeq oy} FO sxeoyso Aq pojso} Aypetoyyo srozIOY PUB SMOD Jo 4ST 


ONIGHOORY NOLLOAGOud 


700 QUEENSLAND AGRICULTURAL JOURNAL. [1 Nov., 1936. 


BOTANY. 


Replies selected from the outgoing mail of the Government Botanist, Mr. 
Cc. T. White, F.LS. 


Berrigan. 
A. M. H. (Chinchilla) — 

The specimen represents Eremoplila longifolia, the Berrigan, quite a handsome 
shrub or small tree fairly widely distributed in New South Wales and 
Queensland. It is not known to possess any poisonous or harmful properties, 

_and is generally looked upon as a useful fodder. 


A Dangerous Plant—Cestrum Parqui. 
INQuIRER (Booval). 

The specimens you send from a paddock in Booval have been determined as 
from Cestrum Parqui. This plant is poisonous to stock. According to 
Steyn in ‘‘The Toxicology of Plants in South Africa,’’ the leaves contain 
a toxic alkaloid parquin, which has a bitter taste. Steyn further states 
that the actions of parquin are similar to those of strychnine and atriphine, 
and that the course of the disease is rapid, with the result that treatment 
is impossible, Cases of apparent poisoning by this plant have been recorded 
in which the cows were normal at the night milking and were dead next 
morning. 


Plants from the South-West Identified. 
W. D. (Goondiwindi)— 
The specimens have been determined as follows:— 

(1) Agropyron scabrum, wheat grass. 
(2) Thellungia advenaa, coolibah grass. 
(3) Thellungia advena. 
(4) No seed heads. 
(5) Daucus brachiatus, native carrot. 
(6) Panicum prolutwm, coolah grass. 
(7) Dichanthiwm sericeum, blue grass. 
(8) Astrebla lappacea, curly mitchell grass. 
(9) Geranium dissectum, wild geranium, 
(10) Eragrostis setifolia, a love grass. 
(11) Oxalis corniculata, sorrel. 

Daucus brachiatus (5), is the true native carrot as it belongs to the same genus, 
Daucus, as the cultivated carrot. The name native carrot or wild carrot 
is applied to a number of weeds with finely divided leaves in Queensland. 

Geranium dissectum (9), the wild geranium, is often called wild carrot. It 
possesses a large fleshy root much relished by sheep. 

Eragrostis setifolia (10), love grass, is’also called ‘‘never fail,’? a name, how- 
ever, applied to several grasses in Queensland. 

Oxalis corniculata (11), sorrel, is sometimes confused, particularly in its young 


stages with the trefoils. It possesses a very acidulous flavour, and we 
do not think it is of much value as a fodder. 


Periwinkle. 
H. P. L. (Toowoomba)— 

The plant forwarded is Vinea major, the periwinkle. The name periwinkle is 
more often applied to this than it is to the pink or white variety that 
was mentioned in this Journal, namely Vinca rosea. Vinca major, as far as 
known, does not possess any of the properties of the other species. It— 


the blue species—is common in cooler climates, the pink in warm, 
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. General Notes 


Staff Changes and Appointments. 


Mr. C, R. Mulhearn, B.V.Se., Government Veterinary Surgeon, Department of 
Agriculture and Stock, has been appointed Acting Director, Animal Health Station, 
Townsville, 

Mr. E. C, Olive, Dairy Instructor, has been transferred from Maryborough to 
Toowoomba, and Mr. C. L. Moran, Dairy Instructor, from Toowoomba to Mary- 
borough. ; 

Constables C. H. Coop, R. W. G. Lake, and L. McErlean, of: Jondaryan, Gilliat, 
and Goodna, have been appointed also Inspectors under the Slaughtering Act. 


Mr. R. W. Mungomery, Assistant Entomologist, Bureau of Sugar Experiment 
Stations, has been appointed Entomologist, Bureau of Sugar Experiment Stations, 
Department of Agriculture and Stock. 


The following transfers of inspectors under the Stock, Dairy, and Slaughtering 
Acts, Department of Agriculture and Stock, have been approved:—Mesgsrs. J. T. 
Smallhorn, from Miles to Coolangatta; H. B. Ford, from Ravensbourne to Miles; 
T. K. Kelly, from Toowoomba to Ravensbourne; J. W. Moy, from Brisbane to 
Toowoomba; C. C. Sewell, from Willowburn to Ayr; A. Dick, from Ayr to 
Willowburn. : 

Mr, T. Mee, Court House, Ayr, has been appointed Chairman of the Inkerman, 
Invicta, Kalamia, and Pioneer Local Sugar Cane Prices Board, vice Mr. A. M. 
Taylor, transferred. 

Mr. D. J. Kearney, Mining Registrar, Cloncurry, has been appointed also an 
Acting Stock Inspector. 

Messrs. H. G. Selby, J. H. Edgerton, O. Denaro, C, Oliveri, J R. Gill, P, Riordan, 
L Ballini, jun,, and E, Beccaris, of Mourilyan, have been appointed Honorary 
Rangers under the Animals and Birds Acts 


Mr. R, H. Allen, Innisfail, has been appointed Chairman of the Goondi, 
Mourilyan, South Johnstone, and Tully Local Sugar Cane Prices Boards, vice 
Mr. W. Rillie, transferred. 


Constable T. W. O’Brien, Millaa Millaa, has been appointed also an Inspector 
under the Slaughtering Act. 


Bureau of Sugar Experiment Stations Advisory Board. 


Regulations have been issued under the Sugar Experiment Stations Acts fixing 
the remuneration payable to members of the Sugar Experiment Stations Advisory 
Board, other than the two Government representatives, at £8 6s. 8d. per month, and 
Peas for the appointment of a successor when the office of a member of such 

oard becomes vacant. 


Mr, N. H. Wellard (Mossman), representative of sugar-cane growers, has been 
appointed a member of the Sugar Experiment Stations Advisory Board, vice 
Mr. W. D. Davies, resigned. 


Canary Seed Hail Insurance. 


_ A regulation has been issued under the Primary Producers’ Organisation and 
Marketing Acts providing that the Canary Seed Board Hail Insurance Regulations 
shall have no force or effect in respect of canary seed planted during the year 1936. 


Plywood and Veneer Board. 


Regulations have been issued under the Primary Producers’ Organisation and 
Marketing Acts increasing the levy for the administrative expenses of the Plywood 
and Veneer Board from 24d. to 3d, per hundred feet face measurement of plywood 
and veneer delivered between the 17th October, 1936, and the 2nd May, 1939, 


Provisional Maize Board. 


An Order in Council has been passed under the Primary Producers’ Organisation 
and Marketing Acts further extending the term of the Provisional Maize Board for 
twelve months. The present term expired on the 14th Octoher, 
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Rural Topics 


The Living Future. 

And she said: ‘‘I have heard it said that it was our duty to sacrifice ourselves 
for the men and women living in the world at the same time as ourselves; but 
I never before heard that we had to sacrifice ourselves for people that are not 
born. What are they to you? You will be dust, and lying in your grave, before 
that time comes.’’ ‘‘If you believe in God,’’ she said, ‘‘why cannot you leave it 
to Him ‘to bring good out of all this evil? Does He need you to be made a 
martyr of? or will the world be lost without you?’’ : 


He said: ‘‘ Wife, if my right hand be in a fire, shall I not pull it out? Shall 
I say, ‘God may bring good out of this evil,’ and let it burn? That Unknown that 
lies beyond us we know of no otherwise than through its manifestation in our 
hearts; it works no otherwise upon the sons of men than through’ man. And shall 
I feel no bond binding me to the men to come, and desire no good of beauty for 
them—I, who am what I am, and enjoy what I enjoy, because for countless ages 
in the past men have lived and laboured, who lived not for themselves alone, and 
counted no costs? Would the great statue, the great poem, the great reform ever 
be accomplished if men counted the cost, and created for their own lives alone? 
And no man liveth to himself, and no man dieth to himself. You cannot tell me 
not to love the men who shall be after me; a soft voice within me—I know not 
what—eries out ever, ‘Live for them, as for your own children.’ When in the 
circle of my own small life all is dark and I despair, hope springs up in me when 
I remember that something nobler and fairer may spring up in the spot where | 
now stand.’’—Schreiner, Olive, the South African novelist, in ‘‘Trooper Peter 
Halket of Mashonaland’? (Boston, 1897), pp. 63-4. : 


Rural and Urban Philosophies. z 

Deeper, in my opinion, than the differences between individualistic or laissez- 
faire economics and socialism, deeper even than the differences between capitalism 
and communism, are those between rural and urban attitudes toward life. The 
farmer tends to think in terms of plants and animals, of birth and growth and 
death. The city man, on the other hand, tends to think in terms of wheels and 
levers and machines, or of buying or selling. Whereas agriculture is founded on 
life processes, particularly as influenced by soil and. weather and the laws of 
inheritance, urban occupations are founded on manufacturing and commerce, and 
the activities are mostly carried on indoors. To the city child milk is associated with 
a bottle, not with a cow; an apple comes from a box, not from a tree; and these 
early impressions influence, I believe, the ideas of later life. 


As a consequence the farmer’s philosophy of life is primarily organic, whereas 
the city man’s philosophy usually is mechanistic. The farmer lives in a natural 
world, the city man in an artificial world. Because of his occupation the farmer’s 
thoughts are largely biological, whereas the city man’s thoughts are largely physical . 
or economic. In farming the family is the economic and social unit—it is difficult, 
almost impossible, to farm without a wife, and children can help with the work 
from about ten years of age onward. In the cities, on the other hand, the 
individual is the economic unit—a wife adds little, if anything, to the family 
income unless she works outside the home, in which case it is difficult to rear a 
family, and_ children involve expense, with little, if any, return, from birth ‘till 
marriage. It costs generally two or three times as much to rear a child in the 
city as it does on the farm. 


Perhaps because of the open air, and the contact with nature, perhaps because 
the farmer sees the stars at night and observes the progress of the seasons, perhaps 
also because of stronger family ties, farmers and farm women tend to think of the 
past and -the future; city people, it seems to me, tend to think more about the 
present. Thrift has been called into question by many city people to-day; the 
workday, it is urged, should be shortened to six hours so that everyone will be ~ 
employed, and children by some are considered a luxury to be indulged in only by 
people of ample means. Granting that parents should feel a keen sense of 
responsibility in bringing children into the world, the fact remains that the 
philosophy of life which is popular in the cities to-day leads to the disintegration 
of the family and to national and social decay.—From ‘‘Farming as a Life Work,’’ 
U.S.D.A. Ext. Ser. Cir. 244, by Baker, 0. E., October, 1935, p. 6. ; 
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Treatment for Milk Fever. 

aie Since the discovery of udder inflation for the treatment of milk fever, this 

Fae has had few terrors for the dairy farmer, but it is considered that a few 

ie - on ae describing the precautions to be observed in udder inflation, some 

os © undesirable consequences that may follow, and recent advances in treatment 
ay be of interest. , 

Usually*the condition has been i i i 
i present some time before treatment is applied, — 
and the affected beast will be down and more or less unconscious. ee 


ine sane udder should be. wiped clean with a clean damp rag, and then a clean towel 
Sen ‘ Hi placed under the udder to prevent, contamination of the organ from the 
BORE e beast should then be propped up on its breast bone in as natural a 
gece as possible, taking care that the hind legs are jn a normal position and 
ris causing undue pressure to be exerted on the udder. In very advanced cases, 
this may not always be possible but it should be attempted. 
3 qekGP the udder of any milk present and then commence inflation’ with a teat 
aes Each quarter is inflated firmly and the teats are tied off at the bottom 
a 1 clean tapes to prevent the escape of air. The udder should then be gently 
Rreececd to fully distribute the air throughout the organ. The tapes should be 
Tie about half-an-hour after their application. If no improvement is noted 
Bien three hours the inflation should be repeated. The most undesirable after. 
ff ect that may follow treatment by udder inflation is mammitis. To avoid this 
1e following precautions must be observed: — 
(1) The teat syphon used should be thoroughly sterili 
“a (2) Take every precaution during inflation that the t 
b contact with any contamination; should it occur, 
oiling water before continuing its use. 
The above precautions are against the possibility of introd 


into the healthy udder. : 
‘ (3) If a quarter of a cow being treated with milk fever is affected with 
Mammitis, or has been so affected at any time, that quarter should be the last 
inflated, and following use on that quarter, the teat syphon must be thoroughly 
Sterilized by boiling before being used again. 
The necessity for such a precaution is obvious. . 
Despite the fact that the majority of beasts treated by udder inflation record 
an uneventful recovery, it has been found that better results are obtained by the 


Subeutaneous (under the skin) injections of a substance known as calcium boro 
tent of the blood 


gluconate. : It is well known that. in milk fever the calcium conte 0 
Top§ considerably and the injection of calcium boro gluconate aims at restoring 


the lost calcium balance. In addition to being a more convenient treatment, other 
t there is no risk of introducing 


advantages it possesses over udder inflation are tha r 
th spreading mammitis, recovery is more rapid, relapses are less likely to oceur, and 
fon method may also be used as a preventive. The drug is put up in convenient 
torm commercially, and the local chemist will be able to advise where to get it. 
the contents are 


a The drug is usually issued in cartons containing 23 02., 
issolved in 10 oz. of hot water recently boiled and then allowed to cool to body 


emperature before use. : 
th The dose given is sufficient for one treatment, and should be injected, under 
le skin at various parts of the body—do not inject all the slob tekst Ee 
Place, The usual precautions are taken regarding sterilization of the syringe and 
Needles, and antiseptic precautions at injection. - 
Tt has been found that repetition of the dose ig rarely necessary. 


Some cows are known to be more subject to, milk fever than others, and in 

Such cases it has been found advisable to give an injection immediately after 

Calving, followed by a second injection about twenty hours later. For these 
‘ r curative treatment, 


injections, the dose should be half that used fo 
it ig advisable to cover the 


Whatever the method of treatment adopted 

animal with 4 rug, and in no circumstances should the beast he drenched, as, 
i throat, the cow 1s 1 
to the lungs and set up a penumonia, 


zed before use by boiling. 
eat syphon does not come 
immerse the syphon in 


ucing any infection 


t is advisable that some definite 
e udder should not be interfered 
cow has risen, and milking ‘¢dry’? must 


“ty avoided. Small quantities of milk should be drawn off at frequent intervals 
n the following day, and the diet should 
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Sheep Nasal Fly. - 

During the spring and summer months, graziers in many parts of the State may 
be puzzled for an explanation as to why their sheep, for no accountable reason, 
suddenly gallop round the paddock or stand in bunches with their faces buried 
in each other’s wool or held very closely to the ground, If such a group is closely 
watched the attitude of the animals will be seen to be due to the presence of a 
somewhat drab, stout, greyish fly, which is frequently to be observed during this 
time of the year resting on the fly screens and water tanks around the homestead. 
This is the sheep nasal fly, which lays its maggots on the edges of the nostrils 
of the sheep. The reason for the animal’s endeavour to protect its nose by burying 
it in its neighbour’s wool or in the soil is therefore readily understood. 


These maggots, after they have been laid by the female, crawl up the sheep’s 
nostrils and into the communicating cavities. Here they remain for several 
months. Being provided with a pair of stout hooks in the region of the mouth, 
they attach themselves to the lining of the nostrils ‘and cause the secretion of 
much pus-charged mucous, on which they feed. The condition in sheep knows as 
‘snotty nose’? is due to the presence of these maggots, which may also be respon- 
sible for such a severe irritation that the infested animal loses condition. 


’ Control of the sheep nasal fly is not at present very effective, but much good 
can be done by daubing the animals’ noses at frequent intervals with stockholm 
‘tar, This procedure should be especially carried out during the period October to 
January, when the flies are most numerous. 


Field Peas Sold as Peas for Human Consumption, 


Following complaints made to the Department of Health and Home Affairs 
with respect to the fact that certain peas sold for human consumption turned black 
on cooking, investigational work was carried out and the following summarises 
the conclusions arrived at. 

Eating peas, when boiled in water containing bicarbonate of soda—apparently 
a common practice—may be partially disintegrated if very young, but they do 
not change colour. 

Field peas, when boiled in water containing bicarbonate of soda, turn black 
or nearly black in colour. 

Pea growers are therefore warned not to forward to market, for human 
consumption, any peas picked from plants bearing coloured flowers (field peas). 
Only peas picked from plants bearing white flowers (eating peas) are likely to 
meet with approval for this purpose. nd 


- Control of White Louse of Citrus. 


White louse of citrus occurs throughout the State, and although temperature 
does not appear to be an important factor determining its abundance, there 
seems to be reason for believing that it prefers dry climatic conditions. All 
portions of the tree are subject to attack, but infestation generally starts on the 
trunk near ground level and spreads upwards. The male scales are a very 
conspicuous white colour, and as they are much more numerous than the female 
scales, a colony of this species produces a white appearance on the infested 
surface which has led to its being given the quite appropriate name of white louse. 


It is not a difficult insect to control, but growers should remember that 
vigorously growing trees are much less susceptible to attack than trees in poor 
health. The health of infested trees should, therefore, be attended to in order 
to reduce susceptibility, and whatever adverse factor is impairing their health 
should be eliminated so far as practicable. 


Spraying with lime sulphur or resin-caustic soda-fish oil gives a very good 
control of white louse. Control is generally best accomplished by spraying 
in the late winter just before blossoming, using lime-sulphur at a strength of one 
to twelve. The preference for lime-sulphur is based very largely on the fact 
that its application is attended by other beneficial results in addition to establishing 
control of white louse. : 

When the correct time for spraying has arrived certain late-maturing varieties, 
e.g., the Valencia Late, may still be carrying fruit. This does not really matter 
very much because usually only the inside parts of the tree require spraying. 
However, should the harvesting of the crop have been completed, then it is desirable 
that the whole tree be sprayed. 


Fumigation with hydrocyanice acid gas also gives a good control of the white 
louse, and can be employed against it when conditions render fumigation practicable. 
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The Brown Vegetable Weevil. i 

During the months of July, August, and September mainly, the plants in 
market and home gardens are liable to attack by a small insect known as the 
brown vegetable weevil. The plants principally affected are the vegetables, in- 
cluding beetroot, carrot, lettuce, mint, potato, radish, tomato, turnips, and water- 
eress; tobacco seedlings and cineraria have also been recorded as hosts and 
among the weeds the insect feeds mainly on the cape weed. Both the larval or 
grub stage and also the adult weevil feed on the plant tissue, while the pupal stage 
occurs in the soil, The larva, when full grown, is pale green in colour with a 
brown head, soft bodied,'and about half an inch in length. The adult is a small 
weevil about one third of an inch long, brownish in colour, usually with a paler 
oblique stripe on each wing cover, forming a wide V-shaped mark on the back. 
The head is produced into a trunk or snout typical of the weevils. 

: The adults feed mainly by night, sheltering in the soil during the day, but 
the grub stage remains on the foliage, usually on the under side of the leaves, 
or sheltered at the leaf bases. The insects injure plants such as potato, tomato, 
tobacco, and lettuce by chewing holes into thé leaves, and in cases of extreme 
infestation cause complete defoliation. On the tuberous root crops, such as 
carrots, turnips, and radishes, as well as the ordinary foliage injury, the insects 
feed. on the young centre growth, and also burrow into the tops of the fleshy 

roots. Where infestation is heavy the tuberous roots may be riddled. ~ 

Control of the insect on crops such as potatoes may be obtained by the use of 
arsenate of lead, applied either as a spray or as a dust. Similarly, young tuberous 
crops may be so treated in the early stages. Difficulty, however, arises with the 
tuberous crops as they grow, and likewise at any stage in the growth of plants such 
as lettuce, owing to the danger from any poisonous residue of the insecticide. 
A. generall practice in these cases is to apply a bait, the attractant being the cut 
tops of plants such as tomatoes that have passed the productive stage, or cape 
weed. This plant tissue may be dipped in an arsenate of lead solution or dusted 
with arsenate of lead powder, and it is then distributed among the plants to be 
protected. Preferably, the cut tops should be partly buried at intervals between 
the crop rows, the distribution taking place in the late afternoon. Old plants or 
weed growth in which the insects are breeding or sheltering should be cleaned up and 
destroyed, and infested ground should be cultivated during the winter and spring 
at a time chosen so as to disturb and destroy as many pup as possible. 


Farmers’ Wool Scheme. : 

It is felt that the benefits to be derived by the owner of small flocks from the 
farmers’ wool scheme are not sufficiently recognised and made use of. Briefly 
described, it is an endeavour to get full market values on behalf of the farmer for 
parcels of wool which, if gent straight to the brokers in bags, butts, and bales 
would be sold either ag star lots, or, in the case of bags, by private treaty. The 
Department receives wool from farmers owning less than 1,500 sheep, and for a 
small charge classes it into lines of similar wool, thus getting the farmers’ 
lines into the big catalogues and participating in the competition of all buyers. 

At last February’s sale in Brisbane the average price for 50,000 bales was 14.9 
pence per Ib., a consignment of farmers’ wools numbering 107 bales, classed and 
sold by the Department, averaged 14.8 pence per Ib. When it is understood that 
wool arrives in bags, butts, fadges, &c., the value of this scheme to the small 
grower should be readily realised. As it is sometimes necessary to hold wool for con- 
siderable periods, an advance of 60 per cent. of the estimated value of the wool 
is paid to farmers, without interest, on receipt into store. With the exception of 
Temoving wet stains and keeping locks and bellies separate, no. treatment of the 
wool by the farmer is necessary. The whole of the skirting and classing is done 
by the Department. 


Banana Marketing. 

In the fruit market at present it is noticeable ‘that immature bananas are 
being sent from many centres. The higher prices prevailing just now, no doubt, 
are an inducement to market immature fruit. Growers are advised during the cooler 
weather to allow their bunches to hang as long as possible before cutting, in order 
to give the fruit every chance of filling satisfactorily. 


Persimmon Varieties, 
Persimmons grow and fruit exceptionally well on the Upper Tableland: of 
North Queensland. Care should, however, be exercised in selecting suitable varieties. 
hilst ‘‘Tanenashi’’? is undoubtedly of outstanding quality in the district its 
early ripening renders it susceptible to fruit fly attack. ‘‘Dia dia maru,’? which 
tipens in May, is probably one of the most suitable varieties, as in normal seasons 
it is sufficiently late to eseape the worst period of fly incidence. 
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Orchard Notes 


DECEMBER. . 
THE COASTAL DISTRICTS. 


HE planting of pineapples and bananas may be continued, taking care that the 
ground is properly prepared and suckers carefully selected, as advised previously 
in these Notes.. Keep the plantations well worked and free from weeds of all kinds, 
especially if the season is dry. New plantations require constant attention, in order 
to give young plants every chance to get a good start; if checked when young they 
take a long time to pull up and the fruiting period is considerably retarded. Small 
areas well worked are more profitable than large areas indifferently looked after, as 
the fruit they produce is of very much better quality. This is a very important 
matter in the case of both of these fruits, as with the great increase in the area 
under crop there is not likely to be a profitable market for inferior fruit. Canners 
only want first-class pines of a size that will fill a can, and cannot utilise small. or 
inferior fruit, except in very limited quantities, and even then at a very low price. 
Small, badly filled bananas are always hard to quit, and with a well-supplied market 
they become unsaleable. Pineapple growers, especially those who have a quantity of 
the Ripley Queen variety, are warned that the sending of very immature fruit to the 
Southern markets is most unwise, as there is no surer way of spoiling the market for 
the main crop. Immature pineapples are not fit for human consumption, and should 
-be condemned by the health authorities of the States to which they are sent. 


Citrus orchards require constant attention; the land must be kept well worked 
and all weed growth destroyed. Spraying for scale insects should be carried out 
where necessary. Spraying with fungicides should have already been carried out 
where necessary, and, except in the case of a heavy infestation with black spot or 
brown spot of the Emperor mandarin, no further applications of copper sprays 
should be required. A close lookout must be kept for the first fddictitug of 
‘‘maori,’? and as soon as it is discovered the trees should either be dusted with 
sulphur or sprayed with lime sulphur. Borer should be looked for and destroyed 
wherever seen, ; 

Early grapes will be ready for cutting. Handle carefully, and get them on to 
the market in the best possible condition. A bunch with the bloom on and every 
berry perfect will always look and sell well, even on a full market, when crushed 
and ill-packed lines are hard to quit. , 7 

Peaches, plums, papaws, and lemons will be in season during the month. See 
‘that they are properly handled. Look out for fruit fly in all early-ripening stone 
fruit, and see that none is left to lie under the trees to rot and thus breed a big 

crop of flies to destroy the mango crop when it ripens. 

Look out for Irish blight in potatoes and tomatoes, and.downy and powdery 
mildew on melons and kindred plants. Use Bordeaux or Burgundy mixture for 
sah blight and downy mildew, and sulphur dust or lime sulphur spray for powdery 
mildew. 


THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 


{ Rye ripening apples, plums, apricots, peaches, and nectarines will be ready for 
marketing during the month. They are unsatisfactory lines to handle, as the old 
saw ‘‘Harly ripe, early rotten’’ applies to all of them; in fact, the season of any 
particular variety is so short that it must be marketed and consumed as quickly as 
possible. All early ripening: deciduous fruits are poor carriers and bad keepers, as 
their flesh is soft and watery, déficient in firmness and sugar, and cannot, therefore, 
be sent to any distant market. The available markets are quickly over-supplied with 
this class of fruit, and a-glut takes place in consequence. Merchants frequently 
make the serious mistake of trying to hold such fruits, in the hope of the market 
improving, with the result that, instead of improving, the market frequently becomes 
_ more and more congested, and held-oyer lines have to be sent to the tip. There is 
only one way to deal with this class of fruit, and that is to clear the markets daily, 
no matter what the price, and get it distributed and into consumption as rapidily as 
‘possible by means of barrowmen and hawkers. Most early ripening fruits are useless 
for preserving in any way, their only value being what they will bring for consump- 
‘tion whilst fresh. This being so, it is only a waste of time and money to forward 
immature, undersize, and inferior fruit to market, as it is not wanted, and there is 


eh 


1 Nov.,1986.] | QUEENSLAND AGRICULTURAL JOURNAL. 707 


no sale for it. It should never have been grown, as it is frequently only an expense 
to the producer, besides which, unless the fallen or -over-ripe fruit is regularly and 
systematically gathered and: destroyed in the orchard, it becomes a breeding ground 
for fruit fly and codlin moth, as well as of fungi, such as those producing the brown 
and ripe rots.. Early ripening fruits should, therefore, be carefully graded for size 
and quality, handled and packed with great care, and nothing but choice fruit sent 
to market. If this is done, a good price will be secured, but if the whole crop—good, 
bad, and indifferent—is rushed in to the local markets, a serious congestion is bound 
to take place and large quantities will go to waste. 


Orchards and vineyards must be kept in a state of perfect tilth, especially if the 
weather is dry, so as to retain the moisture necessary for the development of the later 
ripening fruits. Where citrus fruits are grown, an irrigation should be given during 
the month if water is available for this purpose, excepting, of course, there is a good 
fall of rain sufficient to provide an ample supply of moisture. 


-Codlin moth and fruit fly must receive constant attention and be kept under 
control, otherwise the later-ripening fruits are likely to suffer severely from the 
depredations of these serious pests. z 

Grape vines must be carefully attended to and sprayed where necessary for black 
spot or downy mildew or sulphured for oidium. 


1 


——_ <0 —-—___ 


WIDE GATES—MOVEABLE CENTRE POST. 


On farms where implements of unusual width have to be moved from paddock 
to paddock the ordinary gate is not wide enough, to get them through. To provide 
extra wide gates everywhere would be inconyenient, owing to the trouble of handling 
such heavy gates at all times. The necessary width may be secured, however, by 
having two gates of ordinary width with a centre post between. This centre post, 
in place of being planted immovably in the ground, is soi fitted that it can be taken 


‘away easily when required, and replaced in a few minutes after the implement has 


passed through. 


SET FLUSH 
with GROUND 


Plate 310. 


Instead of a sunken oil drum filled with concrete, and with a socket moulded 
in the conerete to receive the post, the American farmer plants two stub posts with 
the tops flush with the surface of the ground, as illustrated. The centre post is 
squared off at the bottom and fitted with an angle hook, which hooks into an eye 
on the top of one of the stub posts, A heavy iron brace is fastened to the top of 
the movable post with a bolt and a steady-pin, the other end of the brace being 
curved to fit into an eye on top of the second stud post. When it is desired to open 
the gate to the full double width the bolt is unscrewed, when it is easy to bend the 
post over and unhook it from its supports. This idea was contributed by a corres- 
pondent to ‘‘The Prairie Farmer’’ (U.S.A.). 
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Farm Notes 


DECEMBER. | 


LTHOUGH November is regarded generally as the best period for planting the 
main maize crop, on account of the tasseling period harmonising later on with 
the summer rains, December planting may be carried out in districts where early frosts 
are not prevalent, provided a known quick maturing variety of maize is sown.” 


To ensure a supply of late autumn and winter feed, dairymen are advised to 
make successive sowings of maize and sorghums, to be ultimately used either as green 
feed or in the form of ensilage. The necessity for such provision cannot be too 
strongly urged. Farmers who have not had any experience in building an ensilage 
stack can rest assured that, if they produce a crop for this purpose information and 
instruction on the matter will be given on application to the Under Secretary for 
Agriculture and Stock; also that, whenever possible, the services of an instructor 

will be made available for carrying out a demonstration in ensilage-making for the 
benefit of the farrner concerned and his immediate neighbours. 


. Jn districts and localities where supplies of lucerne are not available, sowings of 

cowpeas should be made, particularly by dairymen, as’ the lack of protein-yielding 

foods for milch cows is a common cause of diminished milk supplies and of unthrifti- 

ness of animals in dairy herds. Cowpeas and lucerne can be depended: upon to supply 
the deficiency. The former crop is hardy and drought-resisting. When plants are 
to be used as a fodder, it is customary to commence to feed them to stock when the 
pods have formed. Animals are not fond of cowpeas in a fresh, green state; conse- 
quently the plants should be cut a day or two before use. Economy is effected by 

_ chaffing beforehand, but the plants can also be fed whole. Chaffed in the manner 
indicated, and fed in conjunction with green maize, or sorghum, when in head, in the 
proportion of one-third of the former to two-thirds of the latter, a well-balanced: 
ration is obtainable, Animals with access to grass land will consume from 40 to 
50 Ib. per head per day; a good increase in the milk flow is promoted by this 
succulent diet. The plant has other excellent attributes as a soil renovator. Pig- 
raisers will find it invaluable also. 


A great variety of quick-growing catch crops, suitable for green fodder and 
 ensilage purposes, may also be sown this month, notably Sudan grass, white panicum, 
giant panicum (liberty millet), Japanese millet, red and white French millet. Well 
prepared land, however, is required for crops of this description, which make their 
growth within a very limited period of time. French millet is particularly valuable 
as a birdseed crop, the white variety being more in favour for this purpose. 


Successive sowings may be made of pumpkins, melons, and plants of this 
description. 
Cotton areas which were subjected to a thorough initial preparation, thereby 
conserving a sufficiency of moisture for the young plants, should now be making good 
headway and sending their taproots well down. Keep down all weed growth by 
searifying as long as the growth will admit of horse work, 


oo 


Publication Received—“ The Internal Parasites and Parasitic Diseases of Sheep: 
Their Treatment and Control,’? by I, Clunnies Ross, D.V.Sc., and H. M. L. 
Gordon, B.V.Sce.; Angus and Robertson, 25s. 


The appearance of this book will be gladly weleomed by all of those, interested 
in the sheep industry in Australia. Both the authors are well known and are 
recognised as the two foremost authorities on worm diseases in sheep in this 
country. The matter is well put together, very up-to-date, and well printed and 
is chiefly concerned with the Tite histories and control of the various species of 
‘worms under such conditions as exist in Australia. The book is amply illustrated 
and the numerous photographs of the various species of worms, all natural size, 
greatly assist the authors’ endeavour to make the matter understandable to the 
Tayman. Both the authors and the publisher are to be congratulated on the produc- 
tion of an excellent work which should prove a very valuable aaah to the 
library of every veterinarian, stock inspector, and sheep owner.—F.H.8.R. 05° 


. 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staff's of the Queensland Baby Clinics, dealing with the care and general welfare - 
of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. — - 


HANDLING BABIES AND ‘‘ GOOD MOTHERCRAFT.”’ 


THE writer was travelling in a public carriage and could not help 
observing a young mother carrying a baby, and was distressed with 
what she observed. The mother was accompanied by an older woman, 
apparently a friend. During the journey I sat near the two, so was 
able to watch the way the mother handled the baby, and could not avoid 
overhearing some remarks passed between the mother and her friend. 


The baby was obviously very young; it looked to be only two or 
three weeks of age, and it crossed my mind the mother and baby might 
just then have been discharged from the nursing home; otherwise I 
wondered why one so young was being taken about at that hour. Also, 
it was a little baby; by that I mean it appeared to be smaller than 
the infant of average size, and might have been about 6 lb. or so in 
weight. What caught my attention and distressed me on the baby’s 
behalf was the fact that the mother evidently knew so little about holding 
the baby or allowing it to rest. She held it upright against her, and 
patted it vigorously without ceasing. After many futile attempts to 
close its eyes and sleep, the baby protested (rather feebly, I thought), 
so its position was changed, but the patting continued. Fortunately . 
for the little one, it feel asleep in spite of the treatment, and was | 
allowed at last to rest in a comfortable position reclining on its mother’s 
arm, when I was relieved to see that at last the patting had ceased. 


It is not my intention to be critical of the young mother. She no 
doubt loved the baby, and the patting and caressing she bestowed upon 
it were the means she used to express her feeling for her infant. But 
she was sadly in need of some teaching in mothercraft. : 


« 
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No woman is a natural-born mother; she must learn her profession 
just as any other individual must learn the profession which they 
intend to follow. And why should not a mother, whose profession is 
above all others, learn it perfectly, and not experiment on her first 
baby (probably at the expense of the child’s welfare), when she can 
so easily obtain skilled help and advice from women who have made a 
study of the ‘‘care of baby’’? How many little babies might be spared 
the unnecessary sufferings inflicted upon them through ignorance under 
the false name of love! 


When the older woman was saying good-bye to the mother as she 
prepared: to leave the tram, after discussing how long the delay had 
been in getting the baby to sleep during the afternoon, she advised the 
mother to ‘‘pop baby right into bed when she got home and allow her 
to have her sleep out.’ As it was then after 5.30 p.m. I wondered when 
the tired-looking little mite would wake for her food, and if she would 
have to wait for it until she did wake up. 


‘Rest and sleep’’ are certainly included in baby’s essential needs, 
and baby must have enough of both if he or she is to grow to adult life 
with a sound nervous system. Remember there are 11 other essentials 
as well. ‘‘Food’’ is one and ‘‘regularity’’ another, and ‘‘judicious 
handling’’ yet another. 


Baby must have ‘‘food’’ if she is to grow, and if she is small, as 
this baby was, and does not get sufficient food she will become more and 
more sleepy, with consequent loss of vitality through lack of food. 
‘Now the importance of ‘‘regularity’’ is that baby is trained to sleep for 
a definite length of time at the same hours each day, and so a rhythm 
is established in the daily life. The same applies to ‘‘feeding times’’ 
and all other times for doing things. Baby either wakes or is wakened 
for feeding at the same time each day, and so a certain number of feeds 
are ensured each day and a regular space of time between to allow 
the digestive organs to do their work and rest a little before another 
meal has to be dealt with. 


T cannot help hoping that this article may come under the eye of 
the mother for whose baby I have been moved to write it, and that her 
love is great enough to help her appreciate the few points I have tried 
to make clear. ; 


IN THE FARM KITCHEN. 


RHUBARB AS DESSERT. 
Rhubarb Jellies. : 

Half-fill some large glasses with steamed or stewed rhubarb, well chilled. 
Cover with a layer of custard sauce. When set, decorate with sliced banana. Make 
a milk rhubarb jelly from a packet of lemon jelly crystals, mixed according to 
instructions on packet, but using half a pint of rhubarb juice and water.and half a 
"pint of custard sauce instead of a pint of water. Turn out. Fill centre with 
stewed or steamed rhubarb. 


Rhubarb and Sago Mould. 

Take 4 lb. rhubarb, 6 oz. sugar, + lb. sago, 2 cupfuls water. 

First simmer the rhubarb in one cupful of water for ten minutes. Then soak the 
sago in the remaining cupful of water for the same time. Add sago and sugar to 


rhubarb, and simmer ten minutes longer. Pour into wet moulds. Turn out when 
set, and serve with custard sauce or whipped cream, . 
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Rhubarb Cream. 


Take 1. 1b. rhubarb, 3 cloves, l-inch length stick cinnamon, 1} cupfuls sugar, 
I cupful whipped cream, grated rind and juice 1 lemon. 


Wipe and chop rhubarb, then add lemon rind and juice, cloves, and cinnamon. 
Place in a pan and cook until tender. Remove cloves and cinnamon. Add sugar, 
and continue to simmer until reduced to a thick puree. Allow to cool, then fold 
inthe whipped cream. Serve in glasses lined with sponge fingers and place a glace 
cherry and leaves of angelica on top for decoration. ‘ 


Sussex Rhubarb Tart. 


Take 3 cupfuls rhubarb, 1 teaspoonful butter, 1 cupful castor sugar, 1 oz, flour, 
4 Ib. plain pastry. : 

Wipe and chop rhubarb into equal-sized pieces. Sift sugar and flour into a 
basin. Line a low pie-dish with plain pastry, and spread it evenly with half the 
flour and sugar. All rhubarb, Pour over remainder of flour and sugar. Dab 
with butter. Brush edges of pastry with cold water, then place pastry cover on top. 
Decorate and bake from forty to forty-five minutes in a quick oven. 


Rhubarb Flan. 


Take 6 oz. short pastry, 3 cupfuls sliced rhubarb, 1 cupful castor sugar, } oz. 
gelatine, 2 tablespoonfuls cornflour. f 


Roll pastry to one-eighth of an inch thickness, and line a greased pie plate, or 
sandwich tin, neatly.. Ornament the edges and prick bottom with a fork. Mix the 
cornflour lightly with rhubarb, then, stir in sugar. Cook in a double. boiler till 
tender. Drain and arrange in pastry case. Bake in a hot oven for fifteen to 
twenty minutes, then reduce the heat and finish cooking. Dissolve gelatine in syrup. 
When beginning to set, pour over the fruit. | 


Rhubarb Meringue. 
Take 1 Ib. rhubarb, 8 oz. castor sugar, 4 eggs, 1 lemon. 


Steam chopped rhubarb with half the castor sugar until tender. Strain off 
the juice into a bowl, and rub through a wire sieve. Return juice to pan and 
simmer down to a gill, then add to the rhubarb puree. Mix in the lightly-beaten 
egg-yolks, and add grated lemon rind. Pour the mixture into a fireproof dish, and 


bake for half an hour. Beat the egg-whites to a stiff froth, fold in remainder of 
castor sugar, and spread this evenly over the baked sweet. Return dish to the 
oven until the meringue ‘is set. : ; ae 


Scalloped Rhubarb 


Take 3 cupfuls rhubarb, 1 cupful castor sugar, 2 cupfuls soft breadcrumbs, . 
1 lemon, 4 teaspoonful grated nutmeg, + cupful water, 2 tablespoonfuls fresh butter, 
4 teaspoonful ground cinnamon, grated orange rind to taste. Ne 


Melt the butter and mix with the crumbs, mix sugar, spice, grated lemon rind, 
and orange to taste. Put quarter of a cupful of crumbs in the bottom of a fireproof 
dish, then add half the rhubarb. Sprinkle with half the spiced sugar, then cover 
with another quarter of crumbs. Put in remainder of rhubarb, sprinkle with 
remainder of spiced sugar, mix together lemon juice and water or half lemon juice 
and half orange juice and water, sprinkle over dish, put remainder of buttered 
crumbs on top, cover closely. Cock three-quarters of an hour in a moderately hot 
oven, then uncover and brown quickly. is re 


Rhubarb Custard Pasty. 


Take 4 1b. shorterust, 2 level tablespoonfuls. cornflour, 4 teaspoonful salt, 2 table- 
spoonfuls cold water, 2 cupfuls rhubarb, 1 cupful boiling water, 1 egg, 1 cupful 
sugar, ; pee 
Mix the cornflour to a smooth paste with the cold water, Add boiling water. 
Cook until mixture thickens. Stir in rhubarb, chopped very fine, and stir occasionally 
until mixture boils. Cover and allow to cool. Line a deep pie-dish with the short 
crust. Beat an egg until light, then beat in sugar and salt. Stir into rhubarb 
mixture. Pour mixture into prepared pie-dish. Bake until crust is done—in 
about half an hour. The lighter the egg is beaten the better. If liked, the rhubarb 
mixture can be flavoured with lemon juice or a little preserved ginger, -* 9° *- 
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Rhubarb Betty 


Take 1 pint rhubarb, 1 lemon, 1. orange, 7 oz. sugar, 2 tablespoonfuls dessicated. 
cocoanut, 5 oz. breadcrumbs, 2 oz. butter. : 


Wipe some rhubarb and cut it in small pieces, then measure it. Melt the 
butter, and mix it with the breadcrumbs. Grate the rinds of the orange and 
lemon and squeeze out the juice and mix it with the cocoanut. Place about one-third 
of the breadcrumbs in a buttered dish, add half the rhubarb and sprinkle it with 
half the sugar. Add half the cocoanut with the fruit rind and juice. Add another 
portion of breadcrumbs, and remainder of fruit, sugar, and cocoanut, then cover 
it with remainder of the crumbs, Cover the pudding with a buttered paper and 
bake it in a moderately hot oven until the rhubarb is soft, then decorate it with 
pieces of lightly-cooked rhubarb. 


Rhubarb Ginger Pudding. 


Take 4 1b, self-raising flour, 2 level teaspoonfuls ground ginger, 4 oz, suet, 
water to mix, 3 bundle rhubarb (or sufficient to fill the basin), 2 tablespoonfuls 
brown sugar, 1 level teaspoonful ground ginger. 


Wipe rhubarb sticks, remove the green leaves and tips, and cut the rhubarb. 
into short lengths. Sift the flour with 2 level teaspoonfuls of ginger. Chop tho 
suet finely and add it, then mix all to a pliable dough with cold water. Put 
barely one-third of this dough aside for the top of the pudding, the remainder 
roll to a round shape about one and a-half times as large as the top of the pudding 
basin. Grease this and line it with erust. Put in half the rhubarb, then add the 
sugar, mixed with 1 level teaspoonful of ginger. Fill up with rhubarb, and add a 
little water. Roll out the remaining piece of crust and cover the pudding, dampening 
the edge to make it adhere. Cover it with a greased paper and floured pudding 
cloth. Put it into a pan of boiling water and boil for about two and a-half hours. 


HAVE YOU ANY SPARE TIME ? 


The day’s work is done, dinner is over, and you’re tired. There is still an 
hour or so before bedtime. What will you do? Switch on the radio maybe, but 
sometimes you’re not just in that mood. You prefer a book or something, anything, 
to pass the time. You pick up a magazine—light fiction, but perhaps you throw it 
~ down, with ‘‘Umph! there’s nothing in that.’? You want to read, but still you 
want something that isn’t a sheer waste of time. Well now, here’s just the very 
thing that you want. Here’s a series of articles brightly written that will interest you, 
and at the same time give you some useful information. Now isn’t that what 
you’re looking for? ‘‘What sort of information?’’ you say. Well, about all sorts. 
of things. What about some history? That can be very interesting, you know, or 
some articles about some of the things that farmers grow—wheat, cotton, sugar-cane, 
and so on—and not only the things that Queensland farmers grow, but those that 
are grown in other countries as well, Where they are grown, how they are grown, 
and how they are sent to market, and where they are used. That is to say, a series. 
of talks on what one might call, say, economic geography. Or it maybe you might 
like to read all about the science of horticulture, . 


Then what about your boy and girl just growing up, thinking of looking for 
a job? They would get on so much better, you know, if they could express them- 
selves well, no matter what job they are going to take on. It would be well worth 
their while reading up a series of papers on ‘‘How to Speak’? or ‘‘How to Write.’” 


On all these subjects, and many others, you can obtain sets of typewritten 
papers, 21 on each subject, which will be posted to you two each fortnight. Along 
with the papers, too, you can obtain books on the same subject, and all for the 
cost of only 8s, 6d. Seize this opportunity, and write to-night for further informa- 
pio to—The Director of Tutorial Classes, corner of Edward and Ann streets, 

risbane. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


'TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF SEPTEMBER IN THE AGRICULTURAL 
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1936 AND 1935, FOR COMPARISON. 
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Divisions and 
Stations. 


North Coast. 
Atherton 
C. 


Mossman Mili” 
Townsville .. 


Central Coast. 


Ayre tr 
Bowen Tc 
Charters Towers 
Mackay ae 
Proserpine .. 


St. Lawrence “ 


South Coast. 


Biggenden .. 
Bundaberg .. 
Brisbane ’ 
Caboolture .. 
Childe: ns 


Nanango vo 


mpton : 
Woodford .. : 


i 


AVERAGE 
RAINFALL. 
5 aoe of 

ept., | Years’ 
Re- 
cords. 
In. 
0:69 | 35 
1:64 54 
1:52 | 64 
0:57 | 60 
0°55 | 50 
1:55 | 44 
3:47 55 
1:50 | 23 
0-78 | 65 
1:36 | 49 
0-82 | 65 
0-83 54 
158 | 65 
2:10 | 33 
1:29 | 65 
1:59 | 37 
1:61 53 
2:04 | &5 
1:89 | 49 
1:86 | 41 
2:72] 43 
2°15 | 49 
1:60 | 65 
2:15 | 66 
1:73 | 57 
198 | 65 
2:58 | 40 
1:85 | 54 
1:33 | 65 
2:22 | 49 


TOTAL 
RAINFALL. 
Sept., | Sept., || 
1936. | 1935. 
In. In. 
1:89 | Nil 
4:22 | 0:08 
2°41 | 0:28 
0-68 | Nil 
0-85 | 0-03 
8°75 | 0:15 
694 | 0-20 
7:09 | 0:02 
0-21 | 0:03 
O-11 | 0:17 
0-06 | 0-68 
0-11 | 0-47 
1:08 | 2-70 
2:28 | 0:79 
0-08 | 1:00 
0-69 | 3:38 
1:24 | 2-49 
0-84 | 3:49 
0:73 | 3:07 
0:48 | 2-93 
1:09 | 3-81 
1:09 | 4:18 
0-55 | 2-01 
0:07 | 4:10 
1-13 | 2:64 
0-18 | 3:33 
0-64 | 4:08 
0:99 | 2-64 
0-13 | 1:42 
0:48 | 2:88 


Divisions and 
Stations. 


Central Highlands. 


Clermont .. 
Gindie oes te) 
Springsure .. ox 


Dariing Downs. 


Jimbour .. te 
Miles Ou ri 
Stanthorpe .. 

Toowoomba ee 
Warwick .. oH 


Maranoa. 


Roma ee ve 


State Farms, &e. 


Bungeworgoral .. 
Gatton College On 
Kairi oy ee 
Mackay Sugar Ex- 

periment Station 


i 
| 


AVERAGE TOTAL 
RAINFALL, | RAINFALL. 
| a2 
0.of | 
Sept., | Years’| Sept., | Sept., 
Re- | 1936.) 1935. 
cords. | 
(aes | = 
| |; In. | In. 
1:03 | 65 | 0-08 | 0-61 
ist |) Bye beak It tees 
1:33 | 67 | 0-26 | 3-00 
| 
| 
1-70 66 1:07 | 3:06 
1:79 | 40 | 1:59 | 2-80 
160] 30 | .. | 2:99 
1:50 48 | 1:25 | 3-00 
1:37 51 0:89 | 2:97 
2°32 638 | 1:50 | 4:16 
2°15 64 1:70 |. 3:36 
184 | 71 | 1:50 | 3-19 
1 
| 
1-44} 62 | 0-44 | 2-94 
| 
| 
0-97 | 22 | 025)... 
1:59 | 37 | 1:27 | 2:99 
0-68] 22 | .. |. 
151 | 389 | 0-94} 3-94 


A. 8, RICHARDS, Divisional Meteorologist. _ 
CLIMATOLOGICAL TABLE—SEPTEMBER, 1936. 


COMPILED FROM TELEGRAPHIO REPORTS. 


Districta and Stations. 


Coastal. 
Cooktown .. iat) 


Herberton .. Ww 
Rockhampton ry 
Brisbane 


oe 


Darling Downs. 


Georgetown 
mgreach .. 


Mitchell - .. +e 
Wi 


estern, 
Burketown or 
Boulia ory ap 


Thargomindah .. 


Pressure Means 
at 9 a.m 


+4 | Atmospheric 


i] 
man 
=: 


SHADE TEMPERATURE, 


Extremes. 


Max. 


Date.| Min. | Date. 
Deg. 
. 28 61 2. 
26 44 27 
21, 24 50 10 
12 50 | 4, 23 
24 37 22 
15 27 27 
15 36 27 
25 57 26 
24 40 17 
15, 23 80 27 
11, 22 56 28 
14 45 1 
14 42 


RAINFALL. 


~~ Te GAR Aa Oo 


CO he 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
Times CompuTtED By D. EGLINTON anp A. C. EGLINTON. 


TIMES OF SUNRISE, SUNSET, Phases of the Moon, Occultations, &c. 


AND MOONRISE. 6 Nov. ) Last Quarter 11 28 p.m. 
; 14 ,,  @ New Moon 2 42 p.m. 

AT WARWICK. 22. ,, ( First Quarter 11 19 a.m. 
MOONRISE. 29 ” oO Full Moon : 2 12 a.m. 


Apogee, 12th November, at 7.48 p.m. 
Perigee, 28th November, at 12.24 a.m. 


4 
November. | December. Nov., | Dec. 
i oe On the 17th it will be interesting to see 
1936. 1936. 1936. | 1936. | the Moon in crescent shape near both planets 
{ during the evening hours, with the graceful 
Rises. Sets. | Rises.| Sets.  Rises.| Rises, | Curves of Scorpio nearby. At the time of 
; ! conjunction—1 p.m.—Jupiter will be only one-. 
ff tenth of a degree south of the Moon, while, 
| p.m. | p.m. | Venus will be separated from it by 2 degrees 
1} 5.3 | 6.9 4°49 | 6:31 8.33 g-19 | at 9 p.m., when the planet will be too near 
2| 5.2 | 6.10 | 4:49) 6-32 9.26 9-54 the horizon to be visible. 
pean tbe, | ; On the 18th Mercury will be in superior 
3/51 | 6.11 | 4:49| 6-33 10.38} 10-35 | conjunction with the Sun, when it will be 
4 
5 


——— ———| 


5.0 6.12 | 4:50 | 6:34 11.19 | 11-6 a a ees a BUR: pe meet miles 
} 9 5 ‘5 | 5 rom the arth. s brilliance w be con- 
5.0 GB 6:35 Ye 11-42 siderably less than it was about the middle 
Rihs 66 am, of July. 
6 | .4.59 | 6.13 | 4:50} 6:36 12.1 ds Saturn, in the eastern part of Aquarius, 
? | ; after a period of apparently retrograde motion, 
H | a.m. | Wil] seem to become stationary on the 20th, 
4.58 | 6.14 | 4:50 | 6:37 12.39 | 12:15 after which it will again resume its eastward 
| 6.15 | 4:50! 6-38 1-11 | 12:46 | course. At 9 p.m. on the 23rd the Moon will 
| 6.15 | 4:51 | 6:38 1:43 y-17 | be 8 degrees north of this comparatively 
i | lustreless planet. 
| 6.16 | 4°51) 6-39 2-16) 1°49 Mercury rises at 4.35 a.m., 28 minutes before 
4:56 | 6.17 | 4:51 | 6°39 | 2°45 2-29 | the Sun, and sets at 5.19 p.m., 50 minutes 
| 
| 
| 


5 , : , before it, on the 1st; on the 15th it rises at 
| poe) aioe A520 3:16 | 3:8 | 447 am., 7 minutes before the Sun, and 
| 6.18'| 4°52 | 6-40 352] 3-53 | sets at 6.11.p.m., 9 minutes before it. 
6°19.| 4:52 | 6-41 4:29 | 4-43 enue ziaes at Boe ae Hye ts tN 

o . . ;re 4 after the Sun, and sets a) rs p.m., 
ee 4:54 6.20 | 4:52) 6-41 5-11 | 5-37 | 33 "mninutes after it, on the “Ist; on the 15th: 
4:53 | 6.21 | 4:52 | 6-42 5:58| 6:32) it rises at 7.10 a.m., 2 hours 16 minutes 
17 | 4:58 | 6.22 | 4:58 | 6-424- 6-49} 7-32 Aes ae Aun pad sets at 9.4 p.m., 2 hours 

18 | 4:52 | 6.23 | 4°53 | 6-438) 7.41 8:30" minutes after it. 

: : | q Mars rises at 2.53 a.m., 2 hours 10 minutes 
19 | 4:52) 6.23 | 4:58 | 6-43 8.36 | 9:30-| before the Sun, and sets at 2.35 p.m., 3 hours 
20 | 4:52 6.24 | 4:54} 6-44 9.37 10-29 | 34 minutes before it, on the Ist; on the 15th 
| 10:35 | 11-26 | it rises at 2.20 a.m., 2 hours 34 minutes before 
hese the Sun, and sets at 2.20 p.m., 4 hours before 


i ; | : p.m. it. 
22) 4:51 6.26 | 4:55 | 6-45 11.84 | 12-28 | . Jupiter rises at 7.52 a.m. and sets at 9.35 
r| : p.m. p.m. pe weet 15th it rises at 7.7 
51 .m. a ets at 8. .m. 
23) 4:51 | 6.27)-4:5b | 6-45 | 12.35 1:32 sagatarit irises at 25. .m. and sets at 2.43 


ao Dp 

24 | 4:50 6:28 | 4:56 | 6-46 1:36 2°38 | a.m. poe Ast ; poneae 15th it rises at 1.8 

5 +50 | 6.2 . Cy ‘4g:| pm: and sets at 1. a.m. 
28 #50) 6.28.1 838 848 | rte 3-48') P The Southern Cross will be at position III., 
3.49 4.54 | as on the clock-face, on 1st November, at 
| 4:59) 5:55 | 4 p.m. ay elt sat ae it yall Ws 

28 | 44 i . “48 | -5. , too near the horizon to be visible. w 

Dares Ce tears oe ASS reach its lowest position, VI., before midnight 

| 

{ 


29 | 4.49 | 6.30 | 4-59 | 6-49 | 7.16 | 744 | quring November, and will therefore he absent 
30} 4.49 | 6.31 | 4°59 | 649) 8.17 8-27 | from the evening sky. ; 2 ie 
31 ake 5:0 | 6:50 — 9.7 : 


6 Dec. » Last Quarter 4 20 a.m. 
STAG GF @ New Moon 9 25 a.m. 
217 55 ( First Quarter 9 30 p.m. 
28 ,, © Full Moon 20 p.m. 
Apogee, 10th December, at 6.6 a.m. 
Perigee, 26th December, at 6.36 a.m. 


For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes 5. 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. a 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full. In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, ‘and 
it is moonlight only till about midnight. After full moon it will be later each evening: before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 


relative positions. of the sun and moon vary considerably. 


[All the particulars on this page were computed for this Journal, and should not be 
reproduced without acknowledgment.] : Be HED , 


ANNUAL RATES OF SUBSCRIPTION. 


Farmers, Graziers, Horticulturists, and Schools of Arts, One Shilling. 
members: of Agricultural Societies, Five Shillings, including postage. General 
Public, Ten shillings, including postage. pres ane 5A fats : 


| DECEMBER, 1936. aL RARTAO 


Vou. XLVE 


Event and Comment — 


Inauguration of the Faculty of Veterinary Science. 


THe official inauguration of the Faculty of Veterinary Science within 

the University of Queensland, on 29th October, was an occasion 
of more than ordinary importance. Although the work of the Faculty 
was initiated at the beginning of March of this year, the inauguration 
ceremonies were delayed until October on account of the absence 
abroad of the Premier, Hon. W. Forgan Smith, LL.D. It is the 
practice of the University to mark the establishment of new faculties 
with an inaugural oration by the newly appointed professors, and on 
this oceasion a notable address, which is printed in this issue, was 
genyened by Professor H. R. Seddon, Dean of the Faculty of Veterinary 

clence, . 


The Vice-Chancellor of the University, Dr. W. N. Robertson, pre- 
sided over a large public gathering and in introducing Professor 
Seddon outlined his career in New Zealand, Victoria, and New South 
Wales, his association with University and Governmental activities in 
the field of veterinary science and his record of achievement in’ 
veterinary research. 


The Minister for Agriculture and Stock, Hon. Frank W. Buleock, in 
a brief introductory address stressed the great importance of the animal 
industries to Queensland, and referring to the wide variety of problems 
confronting us in those industries, indicated the urgent necessity for 
more extensive research activities in this State. The ability to meet 
these responsibilities, he stated, was dependent largely on the availability 
of highly trained graduates in veterinary science and it was the desire 
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of the Government that facilities for the training of Queensland students 
in this field should be made available. He believed that the Faculty 
of Veterinary Science within the University of Queensland was destined 
to have an important influence on the development of the animal 
industries of Queensland, and that it would establish for itself a high 
status and reputation. The Minister spoke in eulogistie terms of 
Professor Seddon, stating that his appointment by the Senate of the 
University gave him (Mr. Bulecock) deep personal pleasure, since many 
years ago he had come into contact with Dr. Seddon, then in charge of 
the Glenfield Animal Health Station, New South Wales, and had then 
dreamed the hope or thought that when a Faculty of Veterinary 
Science was founded in Queensland Dr. Seddon would be the first 
Professor of that Faculty. The Minister concluded by stating that 
through the offices of the Senate of the University he had been able to 
associate Professor Seddon with the work of the Department of 
Agriculture and Stock. Professor Seddon had been appointed as 
Veterinary Adviser within the Department of Agriculture and Stock, 
and was now engaged in organising the Division of Animal Industry. 


At the conclusion of Professor Seddon’s address, a vote of thanks 
was moved by Professor I. G. Goddard, Dean of the Faculty of Agri- 
culture. He congratulated the Minister on the achievement of his 
desire to see a Faculty of Veterinary Science at the University of 
Queensland, and paid a tribute to the foresight and purposiveness 
of the Premier and the Minister in having secured for Queensland and 
Queenslanders an institution that should be of immense advantage to 
the State. 


Mr. E. F. Sunners, Chairman of the Queensland Meat Industry 
Board, in supporting Professor Goddard’s remarks, spoke of the grand 
opportunity that now exists for cd-operative effort on the part of the 
Department of Agriculture and Stock, the University, the Queensland 
ea OUST Board and the Council for Scientific and Industrial 

esearch. 


The Importance of the Veterinary Profession. 


PB the course of his second reading speech on the Veterinary Surgeons 

Bill, the Minister for Agriculture and Stock, Hon. Frank 
W. Bulcock, made some notable references to the importance of 
veterinary medicine and surgery in the agricultural and pastoral 
economy of the State. He said:— 


‘“We have established a veterinary school in Queensland, and shall 
turn out our own veterinarians, and I venture the opinion that the 
hardships imposed on stockowners who desire to bring stock from 
New South Wales will be very largely removed, particularly in view of 
the fact that what appears to be an indication of the standardisation of 
treatment in respect of pleuro-pneumonia will soon become an accom- 
plished fact. 


“There is probably no profession in Australia nor in the world that 
has made such progress during the last decade as that of the veterinarian. 
Listening to the inaugural address of Professor Seddon at the ceremony 
of the establishment of the Faculty of Veterinary Science within our 
own University, entitled ‘Animal Health in Queensland,’ I was sur- 
prised to learn that in the United States of America there are 10,000 
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qualified practising veterinarians. That fact is rather significant, as 
America is apparently the home of the motor-car. It is also remarkable 


«. . . There is now a general recognition of the value of stud stock 
breeding. To-day, people will not take the risks that they were prepared 
to take a few years ago.. . . I say frankly that if I could provide double 
the veterinary service that I am able to provide at the present time, 
that duplicated veterinary service would be fully employed, because 
there is a recognition on the part of the stockowner that the veterinarian 
has a definite place in his practice of flock or herd management.’’ 


Proposed Commodity Pool Merger. 


SUGGESTION for the consideration of the possibility of marketing 
farm products more economically was made by Mr. BE. Graham 
(Under Secretary, Department of Agriculture and Stock and Director 
of Marketing) in the course of his annual report to the Minister (Hon. 
Frank W. Buleock), and which was recently presented to Parliament. 
Mr. Graham said :— 


“‘From the operations of pools over a number of years there emerges 
the desirability of arranging for the amalgamation of several of the | 
existing pools under one board, and in this connection I commend 
to the consideration of growers the desirability of the formation of a 
cereal pool to be constituted under the Primary Producers’ Organisation 
and Marketing Acts and which would function in respect of the market- 
- ing of cereals and seeds comprising wheat, canary seed, barley—for 
which commodities pools are already in existence—and later, possibly 
maize and setaria (known locally as panicum seed) grown in Southern 
Queensland. 

““These commodities have many features in common, and for the 
greater part they are produced in the same tract of country, and it is . 
reasonable to surmise that the products would be controlled and marketed 
more economically by one board and a central organisation than is 
possible at present, when there are several pool boards operating. No 
doubt a strong case could be set up in favour of the amalgamation of 
these and possibly some other pools now functioning as independent 
entities. An amalgamation would not déprive any particular industry 
of its prestige, but would pave the way towards improvement in the 
efficient and economical functioning of the pools. The matter of the 
coalition of several of the pool boards is thought to be worthy of very 
careful consideration and, I think, the endorsement of growers. It is 
to be mentioned that provision exists under the Primary Producers’ 
Organisation and Marketing Acts to enable the boards to effect 
amalgamation. 


“The principal factors in carrying the amalgamation into fruition 
would be the agreement of the growers as to the advisability of such 
action, and the preparedness of the boards to appreciate that the amal- 
gamation may be necessary in the best interests of the industries con- 
cerned; and that these interests should be regarded as of paramount 
Importance, while the preservation of the identity of any particular 

ard should be made a matter of secondary consideration.”’ ; 
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The Cotton Web-spinner. 
W. J. S. SLOAN, B.Se.Agr., Assistant Entomologist. 


HE cotton web-spinner, Lozostege affinitalis Led., was first observed 
in the Callide Valley five years ago. Until the close of the last — 
season, however, the damaged plants have normally been weeds, though 
occasionally cotton stands have been lightly affected. In the 1932-33 
season, T. H. Strong, who was then on the entomological staff of this 
Department, reported light attacks of the pest on cotton from invading 
larvee which had bred up on nearby weed host plants in November and 
February. In the 1935-36 season, however, quite serious losses of seedling 
cotton were experienced as a result of the abnormal population of the 
pest which developed in several districts. Two very distinct broods of 
larvee oceurred—one in the first half of October, 1935, and one at the 
end of January and in early February, 1936. Due to irregular weather 
conditions prevailing during the 1935-36 cotton season, the crop was 
spread over a number of plantings, so that seedling cotton was present 
at the time of each heavy brood. 


Distribution in Cotton Districts and Elsewhere. 


_ The first outbreak of the pest in the 1935-36 season was confined 
mainly to the Callide and Dawson Valleys, with the exception of a small 
infestation in a field of cotton at Mundubbera. With the second distinct 
brood, heavy larval populations also occurred in the Upper Burnett. 


A small number of records of this insect, in addition to the one 
already mentioned, have been accumulated in past years, and these 
indicate a wide distribution in the State. The records are as follows:— 
On potato at Gatton, September, 1931, 1. Hacker; on cotton at Valentine 
Plains, near Biloela, November, 1933, T. H. Strong; on tobacco at 
Mareeba, December, 1934, J. H. Smith. ; 


The infestation during the summer of this year was evidently very 
widespread. Officers of the Commonwealth Prickly-pear Board bred 
the species from a number of sources, and A. P. Dodd, the officer in 
charge of the scientific work of the Board, kindly made the records 
available. Plants including Bathurst burr (Xanthiwm spinosum), gal- 
yanised burr (Bassia burchii), roly poly (Salsola kali), Chenopodium 
cristatum, and Solanum sp. were infested in the Yalleroi district of 
the Central-West in February ; herbage was infested at Clermont and at 
Blythedale near Roma during the summer months, while the insect was 
bred from herbage at Goondiwindi in May, 1936. 


A report of injury to saltbush in the Roma district during April 
was investigated by J. A. Weddell, who found that extensive damage 
was caused by caterpillars that later proved to be this species. The 
plants affected included the common saltbush of the district, Atriplex 
muelleri, another species of saltbush, Atriplex sp., Chenopodium sp., 
pigweed, Bathurst burr, and Bassia echinopsila, Grasses were unaffected. 
The caterpillars were first noticed on the saltbush about the end of 
January and the infestation continued during February, the following 
generation occurring during April. The infestation on the saltbush was 
of some importance as this plant represented a valuable reserve for 
winter feed.. 
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Plate 311. : 
_, Corron WEB-SPINNER (Loxostege affinitolis Led.).—Fig. 1—Egg mass x 10. 
Fig. 2.—Young larva x 2, Fig. 3.—Fully-grown larva x 2. Fig. 4.—Pupa x 2. 
Fig. 5.—Earthen tunnels, natural size. Fig 6.—Adult male x 2. Fig. 7—Adult _ 


female x 2. 
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Host Plants. 


Numerous weeds and crops such as cotton, maize, and lucerne were 
readily attacked by the pest in the outbreak in the cotton districts. 
Among particularly favoured weed hosts were the following:—Red 
pigweed (Portulaca oleracea), black pigweed (Trianthema portulaca- 
strum), hogweed (Lrianthema decandra), roly poly, Bathurst burr, and 
various species of Amarantacew and Chenopodiacee. Even hardened 
unattractive galvanised burr was attacked by the larve of the October 
brood. 

Lucerne was the only crop on which direct laying of eggs took 
place, maize and cotton suffering loss from larval invasions only. 


The weed host relationships were particularly interesting. With 
the October brood of larve Bathurst burr, creeping saltbush, and roly 
poly were specially favoured host plants, and in a number of cases in 
the Dawson and Callide Valleys patches of burr were completely 
defoliated and destroyed. With the January-February brood, despite the 
presence of fresh, growing Bathurst burr, not one larval specimen of the 
cotton web-spinner was collected from it. Roly poly was still favoured, 
and along with it the main weed hosts were red and black pigweeds, 
hogweed, and several species of Amarantacew. 


The variation in host preference as between these two broods was very 
marked. The reason for the distinct difference in selection of weed hosts 
is not clear, but climatic conditions may have had some bearing on 
the matter. In each case the brood appeared when there was a fresh 
flush of weed growth following on good rains, but in the second period 
the amount of rain was larger, the period over which it fell was longer, 
and the maximum and minimum daily temperatures were considerably 
higher. 

Probable Cause of the Outbreaks. 


Following on good winter and early spring rains, there was an 
emergence of cotton web-spinning moths in the grasslands and old 
cultivation paddocks, numerous enough to annoy horses when ploughing 
was being done. With the plentiful fresh weed growth then present, 
heavy layings of eggs took place in September, and by October larve 
were very prevalent. The long dry period of November and December 
then intervened and few adults and no larvee of the pest were seen 
again, until large numbers of moths emerged just a few days after the 
middle of January following on the good rains which fell from the 
Tth to the 14th of that month. Egg-laying again took place and large 
_ larval populations appeared. 


The fourth generation of moths appeared about the middle of 
February and though fresh host plants were in quantity and moths laid 
some fertile eggs in the laboratory, no eggs were found in the field and 
there was no reappearance of the pest in subsequent months. 


Absence of rain after the first larval brood may account for the non- 
appearance of the larve which would be expected normally in November, 
the duration of the life cycle from egg to pupa being approximately 
four weeks in summer. With the January-February brood the moths 
did reappear in the field in large numbers, but no further egg-laying 
was observed. 
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The outstanding climatic factors which may have had some bearing 
on the absence of a further observed laying of eggs in February, 1936, 
were— 
(1) An unusually heavy fall of rain which occurred about the 
ame of the peak emergence of the moths in mid-February; 
an 


(2) A hot dry spell which set in immediately afterwards and 
was unbroken until the first week of March. 


Nature and Extent of Injury. 


With the weeds (Plate 314) the main injury consisted of defolia- 
tion of the plant, and where the larve were plentiful stems were eaten 
also. As mentioned previously, the October generation of larve was 
responsible for the destruction of quite an amount of Bathurst burr, 
but generally the attack on the weeds did not kill them. The pigweeds, 
hogweed, and other plants, though frequently carrying heavy populations 
of the larvee, were able to seed and with the first good rains came away 
in a fresh mass of growth. In many cases the amount of seed actually 
produced was decreased, but this is not a significant factor in view 
of the large quantity which matures. Hence for the cotton web-spinner 
to be of any value in controlling these weeds, the feeding period would 
have to be longer or the number of broods larger and more consistently 
reproduced. 


Eggs are laid on the tips of lucerne shoots and the young larva feeds 
on the tender leaves, at the same time spinning a web. By the time the 
larva is full grown the leaves of the lucerne shoot have become webbed 
together to form a tunnel within which the larva lives and eats the 
plant tissue. Thus the top leaves become skeletonised and bound together 
with a web which is cluttered with feces. ‘The yield of a lucerne field 
affected in this manner is considerably reduced, and the resulting hay 
is of poor quality. 

Cotton and maize fields suffered from invasions of the larve from 
neighbouring breeding sources, and maize seedlings were defoliated and 
sometimes destroyed. 


Invasions were of two types—firstly, external from weed and 
economic hosts, and secondly, internal from weed hosts. 


The external invasions may be caused by a drying out of host plants 
‘with a consequent shortage of food such as occurred with the October 
brood, or abnormally heavy populations resulting in a concentration of 
predators and parasites causing irritation of the larve, or by the - 
mechanical disturbance of the host plants. 


The cotton. web-spinner was associated on several occasions with the 
larvee of the corn ear worm, Heliothis obsoleta Fabr., in both weeds and 
lucerne paddocks, for both favour similar hosts. Where an abnormally 
heavy population was the cause of migration, the corn ear worm larvee 
were usually the first to migrate, but where food shortage was the trouble, 
both species migrated together. The corn ear worm, being a more active 
and more voracious feeder, was usually found in the forefront of the 
migration. Contamination of the host plants with web and feces where 
both species were associated in heavy numbers was considered to be one 
of the significant stimuli in causing the corn ear worm larve to migrate 
first. The third cause of external invasions is the mechanical disturbance 
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of the host plants such as occurs in. cutting a field of lucerne, turning in 
a herd of cattle to graze, ploughing a field or otherwise disturbing the 
larvee, such disturbances resulting in migration. 


With regard to internal invasions from weeds within the crop, this 
usually occurred where a farmer had allowed his cotton fields to become 


a 


Plate 312. 


u Cotton leaf showing characteristic damage by larve of the cotton web-spinner,, 
_ Lo«ostege affinitalis Led. Note the webbing and entangled frass. 
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weedy and then cultivated while the weeds were infested with larve. 
Here again larvee of both the cotton web-spinner and the corn ear worm 
were frequently found associated. 


Seedling coiton (Plate 318) when invaded was often completely 
destroyed. In lighter infestations the young plants were defoliated, 
leaving the central buds more or less untouched. In such cases when 
fair rain fell within a reasonable period or where the soil moisture 
content was suitable, the damaged seedlings shot again satisfactorily. 


The destruction of seedling cotton was serious because it meant that 
those farmers who lost cotton stands with the first attack in October 
were compelled to wait, in a number of instances, until after Christmas 
before securing sufficient soil moisture to replant. Losses with the - 
January-February brood resulted either in the abandonment of a crop 


~ for the season or the planting of a very late crop, which all too frequently 


was subsequently subjected to severe attacks by other insect pests. 


Older cotton, bearing squares, flowers, and bolls, when severely 
attacked was usually defoliated or the leaves badly skeletonised (Plate 
312). Normally the bolls were unaffected, but a few squares and flowers 
were occasionally slightly chewed. In one instance a plot of eight- 
weeks-old cotton was attacked after cultivating implements had disturbed 
the infested weeds, and though plants were old enough to carry squares, 
quite a few of the attacked plants were killed. 


The easily distinguishable characteristic of the attacked parts of a 
plant was the presence of webbing covered with excreta. 


Life History. 


Data gathered from the January-February outbreak of the pest 
indicated that a summer brood: was about a month in duration from the 
appearance of one batch of moths to the next. 


Eggs are laid in bundles of up to nine, usually on the tender tips 
of the host plants, and several bundles may occur on one tip. They 
hatch in two to four days in summer. The larval life for the same 
Season is about three weeks. 


When about to pupate the mature larva, which is active in its 
movements both backwards and forwards, burrows into the ground to a 
depth of half to one and a-half inches. In pupating it spins a web 
on the ground gathering pieces of debris to form a cover over the place 
where it enters the ground. The sides of the tunnel are lined with a 
tough web of silk and the tunnels may be removed intact from the svil 
(Plate 311; fig. 5). The larva forms a typically lepidopterous pupa at 
the bottom of the tunnel a few days after entering the soil. In summer 
the moth emerges in approximately seven days after pupation. 


Description of Life Cycle Stages. 


The irregularly rounded egg (Plate 311; fig 1) is small, light yellow 
and flat, its height being considerably less than its width. The eggs 
Overlap each other to form a small compact bundle. ; 


The young larva is approximately one twenty-fourth of an inch 
long, and is hairy with black dots situated at the hair bases. The head 
and the dorsum of the first thoracic segment are shiny black in colour. 
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The general body colour of the older larva (Plate 311; fig, 3) is light 
yellowish green to dark green, being of a darker shade before ecdysis, 
and lighter immediately after. 

The head of the mature larva, which is about three-quarters of an 
inch long, is black. The first thoracic segment is irregularly marked 
with black patches, which in the young larva show up as a black 
plate, unbroken except for a pale-coloured median line. The segment is 
divided along the middle of the back by this line which is continued 
along the length .of the larva. This is somewhat darker than the main 
body colour, and is bordered along either side by an irregular pale- 
coloured margin. A distinct creamy white irregularly shaped line runs 
along the entire length of the sides from the first thoracic segment. 


On the thorax betwen the median and side lines are four black spots 
on the second and third segments. There are two black spots on the 
intersegmental membrane, only one being obvious in younger specimens. 


On the abdomen between the median and side lines are three black 
spots triangularly spaced on each segment, but unless viewed by the aid 
of a lens these appear as one large black patch situated just above the 
white side line. ‘ 

_ A black spot is found between the white line and the legs on the 
second and third thoracic segments, and each abdominal segment has 

three, except the segments bearing prolegs, in which case only two spots 

are present. ; 

_ On the larva each of the spots forms the base of one or more hairs. 

Usually only one hair to each spot is found on the abdomen. . 


The larva is slenderly built and is typically lepidopterous, possessing 
a pair of legs on each thoracic segment, four pairs of abdominal legs, 
and a pair of claspers on the hind abdominal segment. The abdomen is 
composed of ten segments. 


When about to pupate or after being kept in the dark, the mature 
larva loses colour. 

The pupa (Plate 311; fig. 4) is not quite half an inch in length and 
is brown in colour. As a rule the wing buds appear a darker shade 
‘of brown than the rest of the pupa. The abdomen is a creamy brown, 
but its last segment is sometimes more intensely brown. 


The moth (Plate 311; figs. 6 and 7) is not a conspicuous insect, and. 
when at rest on the ground or in rubbish is not easily detected. The body | 
length is approximately three-eights of an inch and the wing spread about 

 seven-eights. The forewings of the female are brown in colour, with 
light and dark markings, and like the fawn-coloured hind wings carry 


i: a margin of fine hairs. The forewings of the male are fawn coloured 


with similarly coloured hind wings. The forewings may have dark 
markings. Both pair of wings carry a margin of fine hairs. The male 
is slightly smaller and is less stoutly built than the female. 


Natural Enemies of the Cotton Web-spinner. 

The larvee were attacked by numerous predators and parasites, many 
of which were also active on the larve of the corn ear worm. Green 
ants were very active among the moving swarms, and Ichneumonid, 
Braconid; and Tachinid parasites were plentiful. In several cases 
observed the predatory bug, Oechalia consocialis Boisd., was responsible 
for heavy losses among the larve. — 
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One or two pup were unearthed which were enveloped in a mass 
of fungus, but this type of mortality was not very common. The feeding 
of birds on the pests was not noticed to be very plentiful in the cotton 
districts despite the prevalence. of the insects. 


Plate 313. 


Cotton seedlings with cotyledonous leaves and growing points injured by larvae 
of the cotton web-spinner, Loxostege affinitalis Led. ; 


726 QUEENSLAND AGRICULTURAL JOURNAL. [1 Duc., 1986. 


Some very potent environmental control must have been at work 
on the adults after the last emergence in February; for although trapped 
moths laid fertile eggs in the laboratory, no eggs were found in the field, 
and not one larva was seen afterwards, despite the presence of quantities 
of fresh weed growth. 

; Control Measures. 


A most important factor in the control of the pest is the main- 
tenance of clean fields. If the various weed hosts are allowed to grow 
_ and breed larve, then any disturbance of the weeds may cause the larve 
to migrate to the crop. Headlands should be kept free of weeds, and 
crops should not be grown in close proximity to old weedy paddocks as 
the latter only serve as breeding sources from which the larve may later 
migrate. These two points are similarly very significant in dealing with 
corn ear worm, and too much emphasis cannot be placed on the need for 
rigid observance of these precautions. The cotton web-spinner has not 
been observed laying on cotton, and in all cases of damage due to its 
activities weed growth was primarily the important factor. 


Lucerne, as previously mentioned, was the only cultivated host plant 
on which direct laying took place, and due to the poisoning risk to 
cattle it is better to refrain from using any of the poisonous insecticides 
on such acrop. The best way to treat an affected lucerne field is to cut 
it immediately the pest is detected in large numbers. 


In controlling an invasion in a cotton field both the internal and 
external types require consideration. 


With the internal type, swabbing the affected plants and nearby 
‘weeds with a solution prepared according to the formula 1 lb. arsenate 
of lead, 1 gallon molasses or a 7 lb. tin of treacle, and 6 gallons of water 
proved highly successful. The solution enables the poison to adhere 
to the plants, and at the same time attracts the caterpillars, although it 
is not considered that the power of attraction extends much more than 
an inch or so. It is unnecessary to cover the plants with the solution, 
a light sprinkle being all that is required. The solution is flipped on to 
the plants with a whitewash brush or a bundle of twigs or straw. About 
1,000 yards of cotton two months old was done with 3 gallons of the 
swabbing solution. Dusting with calcium arsenate at the rate of 10 lb. 
per acre was only about half as effective as swabbing, the latter giving 
85 per cent. control 48 hours after application. If the seedlings are less 
than a fortnight old replanting is usually necessary, as by the time the 
Jarve have eaten a lethal dose of poison, all the foliage has been destroyed. 
However, if only a portion of the field is affected, as is usually the case, 
measures as adopted for treating the external invasion should be taken 
to prevent larve migrating to clean cotton nearby. 


With the external type, the well-known method of drawing a furrow 
and baiting with the usual cutworm bait may be used quite successfully 
if the migration is located before it enters the cotton, or it may be 
employed to prevent further spread of the pest in a field only partially 
invaded. The formula of the bait is as follows:—Twenty-five lb. bran, 
2 quarts molasses, and 1 lb Paris green, enough water, about 2 to 24 
gallons, being added to make a friable crumbly. mash. The molasses in 
this case is double the quantity usually recommended because of the 
hot dry conditions frequently prevailing when the bait is likely to be 
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used for the purposes under discussion. “Generally this bait may be 
broadeast among and in front of the larvee or spread in one or more 
furrows drawn directly across the advance of the invasion. 


The use of freshly cut fleshy weeds which are favourite hosts of the 
insects, dipped in the swabbing solution previously mentioned, and 
strewn in a long barrier about 6 inches high in front of the advancing 


Plate 314. 


Typical appearance of roly poly attacked by larve of the cotton web-spinner, 
Loxostege affinitalis Led., showing webbing and entangled frass. 
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larvee is also recommended. The fleshy weeds keep the bait fresh for a 
few days, and when the larve meet the barrier, not many of them go 
past it. 

As a rule, however, the invasion is not noticed until it is well 
advanced into the cotton and is causing damage. If the seedlings are 
young, then replanting may be necessary, but if the bushes are four 
weeks or older, swabbing of the bushes gives excellent results. Twelve 
feet in front of the margin of the invasion should also be treated in order 
to catch any further migrating larve. 


In preventing the spread of the pest in cotton carrying bolls swab- 
bing with the poisoned molasses solution is highly recommended. It is. 
easy to carry out, produces a high mortality among the larve, and has. 
the advantage of cleaning plants when they are infested with caterpillars. 
In ‘this latter respect, it is much more efficient than the ordinary bran 
baiting method. 


The baits and the swabbing mixture must be used with discretion 
to ensure that domestic animals and children do not have access to 
them, because both the arsenate of lead and Paris green are deadly 
poisons. : 


POINTS IN HARROWING. 


The entire absence of rain during the last few weeks has not been confined to 
one section of the State, consequently not only are the resultant dry conditions 
acting adversely upon the winter cereal and other crops already above ground, 
but are delaying the planting of sugar-cane, potatoes, maize, and other staples, 
as well as preventing the preparation of further areas intended for summer crop- 
ping. On holdings where the latter has not already been accomplished, all energies 
will be concentrated on the carrying out of such work when rain comes, and care 
should be exercised at the same time in seeing that the loss of soil moisture, which 
is more or less inevitable to some extent, is reduced to a minimum, This can be 
accomplished economically and effectively through the use of the tine harrows, 
running them to and fro over the field in the same direction after the ploughing 
or other cultural operation has been done at the close of each day’s work. On 
areas which have already received their final preparation, but which for some reason 
cannot be sown after rain, it is advisable to adopt the same procedure to restore 
the surface mulch and prevent the loss of moisture. 


It must be realised that tine harrows will produce satisfactory results only 
on friable soils, so should the soil be of a clayey nature and inclined to run together, 
a cultivator, tined for preference, should be used for stirring the surface, for on 
such soils it is inimical to the best result if the mulch is made too fine. 


Growing crops—such as wheat, oats, barley, and maize—derive considerable 
benefit through being harrowed during the early stages of their growth, but in 
all instances the operation should be carried out at right angles to the direction 
which the crop was sown—that is, across the drills. ‘The harrow should not bo 
allowed to collect rubbish, otherwise many of the young plants will be destroyed. 


Growers should not fail to realise that maize is one of the crops on which 
harrowing can be practised with very beneficial results, although of necessity it can 
be only carried out during the heat of the day, when the plants are tough and not 
so likely to suffer injury. 

The first harrowing may be given three or four days after sowing, and may be 
continued until the plants are 6 inches high, resulting in the conservation of 
moisture and the control of new weed growth, both between and in the rows, thereby 
reducing scuffing and chipping to a minimum, with a commensurate reduction in 
production costs. ; : 

When the all round benefits accruing from the use of the tine harrows comes 
to be realised, they will not continue to be the least used implements of a farmer’s 
outfit. They are seen all too frequently propped up carelessly somewhere or lost 
temporarily in some corner of the cultivation. They should be the most used and 
highly valued implements in the farm equipment. : 
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Studies on the Biology and Control of the Large 
Roundworm of Fowls, Ascaridia galli (Schrank 1788) 
Freeborn 1923. 
F, S. H. ROBERTS, D.Se., Animal Health Station, Yeerongpilly. 
[Continued from p. 601, Part V., Vol. XLVI—November, 1936.] 
PART VI. ; 
6. THE CONTROL OF ASCARIDIA GALLI. 


1, INDIVIDUAL TREATMENT. 
Gii.) Frerp EXPERIMENTS WITH CARBONTETRACHLORIDE. 
Experiment 1. _ 


FoR this experiment White Leghorn hens about three years old were 
employed. Pen 1 of 68 birds was retained as a control, and was at no 
time interfered with during the course of the trial; pen 3 of 66 birds 
was given 2-ml. carbontetrachloride following overnight starvation, on 
the first morning of each of the fourth, seventh, and tenth weeks; pen 
2 of 68 birds was on the occasion of each treatment of pen 3 starved 
overnight, and next morning given 2 ml. water. In this way, it was 
considered, it might be possible to secure any effects of treatment asso- 
ciated solely with starvation and handling, and thus obtain a more 
accurate interpretation of any effects following the drug itself. 


The egg production (H.P.) and food consumption (I.C.) per bird 
per week during the period of the trial are given in Table XXVIT. 


TABLE XXVITI. 


a TT a ete ae eer ae St a eens 


‘No.| No. ; 
Pen.} Birds.| Treatment,| 1st Week. | 2nd Week. | 3rd Week. | *4th Week. | 5th Week. | 6th Weck. 


E.P.| F.C. | E.P.] F.C. | B.P.| F.C. | E.P.| F.C. | EP 

1 68 | Controls 27-0 | 21] 25:5 | 2:3 | 27-8] 2:5 | 27-0 | 82] 266 | 35 | 30:3) 3-7 
2 68 | 2 ml. water 1-5 | 23:2] 1:5] 23-7] 1:7] 26:3 | 23] 25-1] 2:8) 25-8] 2-8 
66 |2ml. CCl, | 28:9] 1:8] 25:8] 1:8] 25-7] 1:9] 26-7] 23 26-2 | 26 | 26-4 | 2-9 


No. ; No. s 
Pen. | Birds. Treatment. *7th Weck. | 8th Week. *10th Week.} 11th Weck. 
yc. | E.P.| F.C. | E.P.| F.C. | B.P.| F.C. | B.P.| F.C, | EP. 
1 ..} 68 | Controls + .. | 273 | 3:8] 27-1] 4:3 | 30° “1 | 30-3 | 4:3] 30-5 | 4:5 
2 ..1| 68 |2ml. water .. .. | 28:0 | 3:3 8] 3: : “1 | .30:8 | 4:3 | 81-8} 4:5 
3 ../ 66 |2ml. CCl :. .. | 268 | 3-1 | 25- . . ‘8 | 306 | 3:9) 312) 42 
PSOne (SANS | etiam sh Oy | encena | UMN tian) eae | AS eon See | Sa 


* Treated. 


Effect of Treatment wpon the Infestation —During the twelfth week, 
that is, a little over two weeks since the last treatment, 10 birds from each — 
pen were autopsied. “A total of 33 worms was collected from pen 1, 30 _ 
from pen 2, and 3 from pen 3. These figures indieate that only a light 
infestation was present during the trial, and that treatment with carbon- 
tetrachloride had produced a very marked decrease in the numbers of 
Worms. 

Effect of Treatment upon Egg Production.—A consideration of the 
actual figures of production per bird per: week as presented in Graph No. | 

shows firstly that the production of the control birds was highest 
throughout the whole period of the trial. The production of the birds, 
Which were starved, handled,-and given water (pen 2) was at the 
eginning of the trial lower than that of either ‘the controls or of the 
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birds given carbontetrachloride, but gradually increased, however, and 
at the end of the eighth week overtook that of the controls. The pro- 
duction of the birds to which 2 ml. carbontetrachloride (pen 3) had 
. been given, however, never at any time equalled the controls, and 
at the end of the fourth week was overtaken by that of the birds given 
water only, whose production, thereafter, in general remained the 
greater. There is no consistent evidence, however, that the production of 
Pen 3 during the week in which treatment was applied decreased very 
markedly. Any immediate effects of treatment on egg production would 
seem to have been slight, but as a result, the treated birds over the period 
of the trial did not at any time reach full production. 


GRAPH No, 8. 
INDIVIDUAL TREATMENT WITH CARBONTETRACHLORIDE, EXPERIMENT 1. 


PEN. /. Controls 
PEN. 2. Starved Overnight, Handled and Given 2ml. Water + 
PEN.3. Starved Overnight Handled and Given 2m. Carbontetrachloride +--—-=-* 


~ 
AcTuat Proouction PER Binp PER WEEK 


£99 Production per Bird 


WEEKS 
Plate 315. 


When the figures of production for the three pens were corrected 
it was found that, over the eight weeks’ period in which treatment was 
applied, the control pen had produced 56-0 eggs per bird, the pen given 
water 60.9 eggs per bird, and the pen given carbontetrachloride 52.9 eggs 
per bird (standard error 1.2). While there is a significant difference 
between the production of the control pen and of the pen given water, 
this cannot be regarded as indicating that starvation, handling, and the 
administration of 2 ml. water are beneficial to production, but it at least 
denotes that in this case starvation and handling did not decrease pro- 
duction. The difference between the production of the controls and of 
the birds given carbontetrachloride, whilst not significant, is very nearly 
so, while the difference between the production of the treated birds and 
of the birds given water only is highly significant, indicating that under 
the conditions of the experiment, treatment with 2 ml. carbontetra- 
chloride did have an adverse effect upon production. 


Effect of Treatment upon Food Consumption Corrected food con- 
sumption figures over the eight weeks treatment was applied showed 
that pen 1 consumed 445-1 oz. per bird, pen 2 463-6 oz. per bird, and 
pen 3 426.0 oz. per bird (standard error 5-49). The consumptions of 
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pens 1 and 2 were therefore significantly higher: 
which had been treated with aR Hone ENG rica aie ee ale 
no significant differences between the consumption of any of the pens 
in so far as the ratio, food consumed per bird—per dozen eggs produced 
‘was concerned, as for. every dozen eggs produced, pen 1 consumed 
194.13 oz., pen 2, 194-58 oz. and pen 8, 204-36 oz. (standard error 5-34). 


Toxicity—No marked and lasting ill-effects of treatment with 2 ml 
carbontetrachloride given per syringe were observed at any time in any 
of the 66 birds to which this dose was administered. On the occasion 
of each treatment a few birds appeared temporarily depressed, but 
recovered very rapidly. The day immediately after treatment” was 
occasionally characterised by a conspicuous decrease in production, but 
this effect was not consistent. 

Experiment 2. 

The birds used for this trial were Australorp hens about three 
years old. Pen 4 of 30 birds was retained as untreated controls. Pen 
5 of 31 birds was given 2 ml. earbontetrachloride following starvation 
overnight, on the first day of the.sixth, ninth, and twelfth weeks. 


Food consumption (F.C.) and egg production (E.P.) per bird per 
week during the period of the trial are given in Table XXVIII. 


TABLE XXVIII. 


No. No. = 
Pen. Birds, Treatment. ist Week. | 2nd Week. | 8rd Week. | 4th Week. 
4 ro. | up.| Fo. |u.P.] F.C. | E.P.| F.C. | EP. 
eo 30 | Control At a so red | fase PEAT Go 281 32:0 | 3:2 | 28:2} 29 
++] 31 | 2 wl. carbontetrachloride ‘] oti | te] oc. | 1:7] 81:0) 22] 28:7 | 2-6 
Por No. 
nen. | Birds. ‘Treatment. sth Week. | *6th Week.| 7th Week. | 8th Week. 
4 po. |up.| £0. |E.P.] F.C. | E.P.] F.C. | E.R. 
5 **{| 30 | Control fs np _. | 30:6 | 3:0] 329} 2:9] 30:3 | 3-4 | 33:0 | 3-5 
+} 31 | 2 mu. tarbontetrachloride 1. 1. | 29-9 | 2:8] 88:6] 2-7 | 20:9] 3:0} 27-7] 3:3 
wo No. 
Fen, | Birds. Treatment. *oth Week.| 10th Week.| 11th Week. | *12th Week| 13th Week. 
no. |np.| F.0. | EP.| F.C. | EP.| F.C. | BP.) F.C. | EP, 
4 ++} 30 | Control . _,. | 270 | s2| 31-0 | 3:6] 33-7 | 3:6 | 340] 8:9 | 835) 40 
“| 81/2 ml carbontetra-| $48 | 27 312 | 35] 29-4] 34] 30:3] 39] 35-4) 41 
chloride 


* Treatment. " 


A Effect of Treatment wpon the I nfestation.—This was not determined, 
Sno birds were available for autopsy. 
etual weekly produc- 


ti Lffect of Treatment upon Production —The a } 1 
mee per bird in the treated and control pens over the period of the trial 
8 presented in Graph No. 9. From this graph it will be observed that 


°ver the five weeks prior to treatment the production of pen 5 showed 
that the effect of the 


& marked and steady inerease, and it would appear 
aa treatment was such as to arrest this increase, and that thereafter the 
Sequent treatments did not permit the production to equal that of 
ee controls till the twelfth week. There is no consistent evidence, how- 
er, that production was decreased during the week of treatment such 
ministration of the drug. There 


Sone might expect to follow from the ad 
8 certainly a decrease following the first and second treatments, but 
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in these instances a decrease also occurred in the production of the 
controls, whereas the third treatment was associated with an immediate 
increase. The corrected figures of total egg production over the period: 
in which’ treatment was applied, however, showed that the controls pro- 
duced 24-9 eggs per bird, and the treated pen 29-8 eggs per bird (standard 
error 1-25). The difference of 4-9 eggs per bird is significant and indi- 
eates that treatment was beneficial to this extent. 


GRAPH No. 9. 
INDIVIDUAL TREATMENT WITH CARBONTETRACHLORIDE. EXPERIMENT 2. 


PEN. 4. Controls : 
PEN. 5 Given 2ml. Carbonietrachloride »---=-—-+ 


ACTUAL PRODUCTION PER BIRD PER WEEK 


on 
<— Treated 
<—_ Trested 
—Trested 


bird 


aS 
‘ 

\ 
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Ww 


1 ison ag non oe 
oy af . 


Production per 
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£99 


~ 


WEEKS 
Plate 316. 


Effect of Treatment upon -Food Consumption—There was no 
difference between the food consumption of both pens over the period 
: treatment was undertaken, as each pen consumed 253-8 oz. per bird 
-_ (eorrected figures), but when the amounts of food consumed per bird 
by each pen to produce a dozen eggs were compared it was found that. 
pen 4 required 123-39 oz., and pen 5 104-13 oz. (standard error 5.97), 
thus indicating that as a result of treatment the birds consumed signifi- 
cantly less food per egg produced than the untreated birds. 


Discussion. 


As only a light infestation existed in Experiment 1, and as no 
evidence was secured of the presefice of worms in Experiment 2, the 
results regarding the effect of treatment upon egg production, etc., as ~ 
indicated from these two trials, may quite conceivably have a different 
interpretation when heavily-infested birds are treated. Furthermore, 
treatment was given at three-weekly intervals and such effects as were 
instanced here may not be repeated with treatments more widely spaced. 
The three-Weekly interval was selected in view of the recordings in the 
literature of the harmful effects of treatment upon production, as it was 
considered that with such frequent treatments any such ill-effects would 
_ be exaggerated and thus readily observed. 


Where preventive measures are not enforced, the ideal interval 
between treatments to secure efficient control would be such that the 
worms would not become sufficiently large or numerous to affect the 
health of the fowl in any way. Such an interval would also take into 
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account the maturity period of the worms in grown birds, which is at 
present unknown. Further experiments in the use of carbontetra- 
chloride in the field are, therefore, desirable, in which heavily-infested 
birds are employed, and in which the interval between treatments is 
longer than three weeks. 


The interpretations of the results secured from the two experiments 
described above may be summarised as follows :— ; 

1. Treatment with 2 ml. carbontetrachloride proved very effective 
against A. galli. 

2. The starvation and handling accompanying treatment did not 
in this instance affect the production of White Leghorn hens. This effect 
was not expected as this breed is generally regarded as being notoriously 
“‘temperamental,’’ as a consequence of which production may be affected 
by unusual circumstances. That no such effects were observed in this 
case may have been due to the fact that the birds had just recovered from 
a moult. It is also frequently asserted that during the spring months 
White Leghorns may be handled with impunity. Further investigation 
into this point is required with treatments given at various times 
throughout the year. . 

3. Over the period of the trial in which treatment was applied, a 
pen of treated Australorps: yielded significantly more eggs than an 
untreated pen though full production was not reached till the twelfth 
week of the trial. On the other hand, the production of a pen of treated 
White Leghorns was less than: that of a control, untreated pen, and 
much less than that of a pen given identical treatment, but with the — 
carbontetrachloride replaced by water. In either experiment there was 
no marked and consistent decrease in production accompanying treat- 
ment as is recorded in the relevant literature, but in the case of the 
White Leghorns the weekly increase in production was in general smaller 
than that of the controls, so that at no time did the birds reach full 
production. : 

Thus treatment was not very harmful to the production of the 
Australorps, but was apparently detrimental to that of the White 
Leghorns. This may have been associated simply yith the physiology | 
of the breeds or it may indicate that the 2 ml. dose of carbontetrachloride 
as given at three weekly intervals was more readily tolerated by the 
heavier Australorps. ; 

4. The fact that over the period of the trial the treated White 
Leghorn pen consumed significantly less food than either the control 
pen or the pen given water, but that the food consumed per egg produced 
ratio remained without any significant differences between the three pens, — 
also indicates an intolerance by the treated pen to the treatment 
employed. The treated and control Australorps, however, consumed 
practically the same amount of food, but in this case the treated pen 
consumed a significantly smaller quantity of food for every egg produced 
than the untreated pen. : 


2. FLOCK TREATMENT. 


/ / 
(i.) Resume or Previous INVESTIGATIONS. 


In 1916 Herms and Beach* evolved a flock treatment for the 
removal of roundworms from poultry which they claimed to be highly 
efficacious. They recommended that the birds to be treated should be 
fed one-half the usual evening ration on the day previous to treatment. 
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They were then to be starved till 2 p.m. the next day, and then given 
one-half the usual ration to which was added 1 lb. of finely-chopped 
tobacco stems previously steeped for two hours in sufficient water to 
cover them, both the chopped-up stems and the liquid being used. This. 
quantity was sufficient for 100 birds. Two hours later the birds were 
to be given one-fourth the usual ration in which Epsom salts at the 
rate of 11 oz. for every 100 birds was mixed. The treatment was to be 
repeated after seven days, and during the feeding of the treated mash. 
care was to be taken that every bird secured its share. 


This infusion was tested by Hall and Foster on six chickens. The: 
birds refused to eat all the prepared mash on the first day, and were: 
fed the remainder on the second day. The infusion was mixed with bran,. 
but the birds were at no time eager for it. Unfortunately, no Ascaridia 
were present in any-of the birds treated, but as 30 out of 162 Heterakis: 
galline were passed; Hall and Foster were of the opinion that the 
infusion would also show a degree of efficiency against the large round- 
worm. 

The writer®’ gave this tobacco infusion to 12 birds not exposed to: 
reinfestation, repeating the treatment after ten days, but the number of 
Asecaridia passed was computed to be only 47 per cent of the total number: 
present. ‘ 
According to Freeborn®* the use of commercial tobacco dust as a 
flock treatment was first introduced by a Californian poultry farmer. It: 
_ was tested by Dougherty and Beach*’, and satisfactory results were 
secured from the feeding of a dry mash containing 2 per cent tobacco 
dust for a period of three weeks. Freeborn®» ™ °° reporting on trials car- 
ried out by him found that if a dry mash containing 2 per cent. tobacco: 
dust with a 1-5 per cent. to 2 per cent. nicotine content was fed for a. 
period of one month it was 90 per cent. to 100 per cent. effective against 
A, galli, and 80 per cent. to 85 per cent. effective against H. gallinw. He 
also noted that although treated birds consumed less food than untreated. 
birds, they transformed 9.52 per cent of the food into body weight, 
whereas untreated birds transformed only 9-33 per cent. 


A report by the Missouri Poultry Station®® indicated that satisfac- 
tory results may be obtained from the use of tobacco dust with a nicotine 
content of only 1 per cent. Hebrant and Liegeois*® and Kaupp and 
Dearstyne’ have also reported favourably on this method of flock treat- 
ment. The writer®’ tried a dry mash containing 2 per cent. tobacco dust 
on 12 birds over a period of three weeks, but only 34 per cent. of the 
Asearidia present were estimated to have been removed. The nicotine: 
content of the tobacco dust employed, however, was only -86 per cent. 


Despite very satisfactory laboratory trials, Freeborn® °* found that 
this method of flock treatment was not always successful when applied in 
the field. These unfavourable results he considered were due chiefly to 
the fact that commercial tobacco dust may contain too small a percentage 
of nicotine or that the prepared mash may be distasteful to some of the 
birds. He, therefore, endeavoured to use nicotine sulphate as a flock 
treatment, but his experiments with this drug either in the drinking 
water or mash showed that when nicotine sulphate was given in sufficient 
quantities to remove the worms it was both distasteful and toxic. 
Nicotine sulphate as a flock treatment was also tested by Old and Knox". 
They found that the highest limits of dilution that could be given in 
drinking water without toxic effects was 9 ml. in 991 ml. of water. 
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When mixed with the mash. it was possible to- increase the amount of the 
drug to 10 ml. in 990 ml. of water. 


Another drug recommended for mixing with the mash as a flock 
treatment is oil of chenopodium.. According to the Californian Experi- 
ment Station good results may be secured by mixing this drug with a 
small quantity of mash at the rate of 1 teaspoonful for every 12 birds. — 
The writer used the mixture on twelve birds*’ and obtained an estimated 
efficiency of 42 per cent. 


(ii.) LABORATORY EXPERIMENTS. 
THE ADMINISTRATION OF DRUGS IN DRINKING WATER. 


It was felt that as the intake of drinking water varies to a great 
extent throughout the year and does not, moreover, appear to be 
associated with age or weight to the same degree as the intake of food, 
consistent results from any drug administered in this way could not be 
» expected. Pee, 

The use of a 1-3,000 carbontetrachloride emulsion (Finnemore**) for 
fourteen days, and of 1-5,000 dilutions of copper sulphate and nicotine 
sulphate respectively for eight days did not give any promising degree 
of efficiency. A 1-1,500 dilution of nicotine sulphate, however, gave — 
better results. Over a three days period, 10 birds, 24 0z.-87 oz. in weight, 
given this dilution, passed 19 worms with 75 remaining on autopsy. 
The trial was not continued longer than three days as a comparison 
of the water consumption of the treated birds, namely 150 ml. per bird 
per day, with that of the controls, namely 280 ml. per bird per day*, 
indicated that the dilution was distasteful. 


: THE ADMINISTRATION OF DRUGS IN THE MASH. 
Carbontetrachloride. 


This drug, administered in a small quantity of mash with equal 
parts of liquid paraffin. or in the form of an emulsion (Finnemore’’), did 
not give any efficiency for the quantities employed, which were such that 
each bird would consume 1 ml. of the drug. 


Tobacco Dust. 


A preliminary test by the writer®’ with a dry mash containing 2 per — 
cent. tobacco dust (-86 per cent. nicotine) fed over a period of three 
weeks did not give very promising results, due probably to the low 
nicotine content of the tobacco dust employed. Enquiries have since ~ 
shown that a commercial tobacco dust containing more than about 1 per 
cent nicotine is not obtainable in Queensland. An experiment was, 
therefore, carried out, using 11 birds which were fed 4 per cent. 
tobacco dust (-81 per cent nicotine) in the mash, thus approaching the 
amount of nicotine in the treated mash recommended by Freeborn. 
This mixture proved decidedly distasteful, as at the end of seven days,. 
when the experiment was discontinued, the treated birds had consumed 
only 1-6 oz. per day per bird as compared with 2-6 oz. per day per bird 
by the controls. 


*Note.—Evaporation, which was the same for both groups, is included in these 
figures of water consumption. 
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Nicotine Sulphate (40 per cent. nicotine) and Copper Sulphate. 


In the first trial with these two drugs, 10 birds, 22 oz. to 33 oz. in 
weight, were fed a mash containing -5 ml. nicotine sulphate* and -5 gm. 
copper sulphate in 100 ml. of water per pound. This treated mash was 
kept constantly before the birds, but’ was always freshly mixed each 
day. After a four-day period 64 worms had been passed, the majority 
‘of which, namely 42, were voided on the third day. During this period 
the food consumption of 10 control birds, of similar weights, on untreated 
mash was 2-7 oz. per day per bird, and that of the treated birds 2-8 oz. 
per day per bird. On autopsy 40 worms were present, the efficiency of 
this treatment over the four-day period being, therefore, 61-5 per cent. 


__ In a second experiment.a mash containing -5 ml. nicotine sulpnate 
and 1 gm. copper sulphate in 100 ml. water per pound was employed 
with 11 birds averaging 27 oz. in weight. At the end of two days 
feeding 74 worms had been passed.’ As the food consumption of the 
treated birds during this period was only 1-9 oz. per day per bird, as com- 
pared with 2-8 oz. per day per bird by the controls, and as the droppings 
of the treated birds had become noticeably hard and scanty in character, 
the trial was discontinued. On autopsy 71 worms remained, giving an 
efficiency of 51 per cent. for this mixture with two days’ feeding. 


‘Nicotine Sulphate (40 per cent. nicotine). 


‘In these trials a mash containing nicotine sulphate at the rate of 
-5 ml. in 150 ml. of water per pound of dry mash was employed. As in 
the above experiments the treated mash was kept constantly before the 
birds, and was freshly mixed every day. 

(a) In the first trial 11 young White Leghorn cockerels, 17 oz. to 
26 oz. in weight were used, and the treated mash was fed over a period 
of eight days. During this period a total of 120 worms were eliminated. 
As no worms were voided on the ninth day the birds were autopsied, 
and it was found that 57 worms had survived—an efficiency of 67.8 per 
cent. 

_ The food consumption of the treated birds over this period was 
2.7 oz. per day per bird, and the average gain in weight 5-5 oz. Bleven 
control birds, 16 oz. to 26 oz. in weight, consumed 2-7 oz. of mash per 
_ day per bird and gained in weight 4-5 oz. per bird. 


_ (b) In a second experiment, 119 worms were removed from 12 
young birds, 19 oz. to 26 oz. in weight over a seven-day period. On 
autopsy, 43 worms were present, an efficiency of 71-2 per cent. 


_ The food consumption of the treated birds was the same as that of 
the controls, namely 2-7 oz. per day per bird, and the gain in weight an 
average of 4.2 0z., as compared with 4-3 oz. by the controls. 


(¢) In this trial seven White Leghorn cocks, 3 lb 5 oz. to 4 Ib. 3 oz. 
in weight, and one pullet, 2 Ib. 2 oz. in weight, were given this prepared 
mash. After seven days 151 worms had been passed, and as no worms 
had been voided since the fifth day, the experiment was discontinued. 
The food intake was equivalent to 3-4 oz. per day per bird, and on 
autopsy six worms, none larger than 20 mm. in length, were found to 
be present. This gives an efficiency for the five-day period of treatment 
of 96-2 per cent. 


*Note.—This amount of nicotine sulphate was computed from an estimation of 
the amount of nicotine consumed per day by birds if given a mash containing 
2 per cent. tobacco dust with a 2 per cent. nicotine content. 
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(d) In a further experiment with grown birds five Australorp 
cocks, 4 lb. 1 oz. to 5 Ib. 15 oz., were employed. After five days 42 
Ascaridia had been voided. The food consumption was 3-9 oz. per, day 
per bird over the seven days of treatment, and on autopsy 10 very small 
worms 4 mm. to 15 mm. in length were found to have survived—an 
efficiency of 80.8 per cent. ' 

_ (e) Ina final test with 10 adult hens, 3 Ib. 10 oz. to 41b. 11 oz. in 
weight, the prepared mash fed for a period of seven days removed 109 
worms, and gave an efficiency of 100 per cent. The food consumption 
varied from 3.3 oz. to 3.5 oz. per day per bird. 


Discussion. 


The results secured show that a mash containing -5 ml. of nicotine 
sulphate per pound weight of dry mash is capable of giving a high 
efficiency against A. galli if fed continuously over a period of 7-8 days. 
From a total of 45 birds, 23 young birds and 22 adult birds, to which 
this prepared. mash was offered for this period, 541 worms were 
removed, leaving 116 on autopsy, an efficiency of 82-5 per cent. 


The trial with a mash to which-5 gm. of copper sulphate per pound 
was added in addition to the nicotine sulphate indicates that good 
results may be also secured from this combination. A comparison of the 
efficiencies computed from a four days’ feeding of a mash containing 
nicotine sulphate alone does not, however, indicate that the addition of 
the copper sulphate is warranted. The trial in which 1 gm. of copper 
sulphate per pound of mash was employed with the nicotine sulphate 
also denotes that copper sulphate fed continuously over a few days may 
have harmful effects upon the birds so treated. | 


In the case of the young birds given this nicotine sulphate mash, 
the food consumption and gains in weight of the treated birds compared 
very favourably with the food consumption and gains in weight by the 
control birds. No suitable controls could be maintained for the adult 
birds, but a comparison of their food consumption, 3-3 02. to 3.9 oz. per 
day per bird, with that of similar birds reared on the intensive system 
on this station, namely 3-4 oz. to 4 oz. per day per bird, indicates that 
the prepared mash was not distasteful in any way. . 

It is interesting to observe the rate at which the worms were voided ~ 
by the birds of different ages employed in these trials, as given in Table 


XXIX. ; 
TABLE XXIX, _ 


Worms VOIDED. - 
No. No. 


of of Age. i 
Group. | Birds. ist | and | 3rd.| 4th | 5th. | 6th | 7th | 8th | Total.) cent. 
Day. | Day. | Day. | Day. | Day. | Day. Day. | Day. Effici- 
nal ency. 
A ipo 
51 ..| 11 |3months ..| 26] 36] 28] 14 7 9 1| 120] 68-7 
52 ..| 12 |S8months ..| 16} 42). 27 29 4 Le | fees 119 | 71-2 
eS f 
53. ..] 12 |9months ..| 95] 76 21 He | aes 198 | 92:3 
a | 
54... | 10 | Aged al aR 7) 9 1 1 109 | 100-0 


It would appear from this table that the worms were more readily 
and more rapidly removed from the older birds by this nicotine sulphate 
mash. In the older groups, the efficiencies were considerably higher and 


28 


738 QUEENSLAND AGRICULTURAL JOURNAL. [1 Dsc., 1936. © 


were for the most part obtained, moreover, after only four days’ feeding, 
whereas in the young birds, a good number of worms were still present 
after seven days’ treatment. 


Another observation of significance is that, in the old birds given this 
prepared mash, the infestation that survived treatment consisted entirely 
of young, immature worms (Group 53). , 


In conclusion, it may be said that the above experiments indicate 
that the feeding of a dry mash to which is added -5 ml. of nicotine 
sulphate per pound for a continuous period of seven days is efficient 
against Ascaridia galli and harmless to the birds. The mash was pre- 
pared freshly every day, and it was found the nicotine sulphate was best 
mixed when each -5 ml. was added to 150 ml. of water. ‘The mixing was 
thorough, so that the mash remained flaky and devoid of lumps. 


Efficiency against Heterakis gallinae. 


As groups 53 and 54 also contained a natural infestation of the 
cecum worm, Heterakis gallinew, the opportunity was taken to ascertain 
the efficiency of this prepared mash against this species after a period of 
feeding for seven days. A total of 856 worms were passed by the 22 
birds treated, and on autopsy 713 remained. These figures indicate an 
efficiency of 54-5 per cent. 


(ii.) Frenp Exprertments, Wir Nicotine SULPHATE. 


Experiment 3. 


The birds employed in this experiment (White Leghorns) had been 
received as day old chicks. At one month old they were divided at | 
random into two groups, each of which was confined to a separate pen. 
One group (A) was infested with A. galli, and the second group (B) was 
maintained under conditions most likely to keep them worm free. At 
this time, the writer had in mind an experiment in which the production 
of wormy and clean birds could be compared so that any effetts of 
A. galli upon production could be noted. After some time, however, 
Group (B) became infested, and this experiment had to be abandoned. 
Four months before these treatment trials commenced Group. (A) was 
divided between two pens, Nos. 8 and 9, and Group (B) between two 
pens, Nos. 6 and 7. The infestations existing at any subsequent time in 
pens 6 and 7 and in pens 8 and 9 respectively should therefore have 
been approximately equal. When the trial was commenced pen 6 was 
retained as a control to pen 7, and pen 8 as a control to pen 9. Pens 
7-and 9 were given a nicotine sulphate prepared mash (-5 ml. nicotine 
sulphate in 150 ml. water per pound of mash), for a period of seven 
days during the sixth, tenth, fourteenth, and eighteenth weeks of the 
trial. During the periods when these two pens were treated, the control 
‘pens were given a mash containing 150 ml. water per pound of dry 
mash. These birds were about eight months old when the trial was 
commenced. 


The food consumption (F.C.) and egg production (H.P.) per bird 


per week of the four pens over the period of the trial are given ip 
Table XXX. 


‘ 
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TABLE XXX. 

No. | No. 
Pen. | Birds. Treatment. 1st Week. | 2nd Week. | 3rd Week. 

: F.C. | E.P.| F.C. | B.P.| F.C. | EP. 
Ciehet 25 | Control Re ..| 24:5 | 3:0 |] 24:5 | 3:2] 24-5 | 3-9 
ThA 24 |Ni.Sulph. .. «| 24:5 | 2:9 | 245 | 8:0] 24:5] 40 
Sea 23 | Control Hes .. | 23:6 | 3:9] 23:6] 40] 23:6] 4-1 
9 26 | Ni. Sulph. .. +. | 22:2 | 3:0'] 22:2 | 3:1 | 22-2 }- 3-6 


Treatment. *6th Week.| 7th Week. | 8th Week. 


F.C. P.| F.C. | BP. 
6 ..| 25 | Control oe .. | 274 | 4:4] 28-0] 5:0 
7 - 24 | Ni: Sulph. -. .. | 27:0 | 4:0 | 25:3 | 3-5 
8 23 | Control a .- | 29-4] 4:5 | 240] 4:8 
9 26 | Ni. Sulph. .. .. | 80-8] 46] 28-1] 4:5 


Pen. | Birds. Treatment. 11th Week. | 12th Week. 
: F.C. | B.P.| F.C. | £.P. 
6 25 | Control aa -. | 29:0 | 4:4] 326] 4:8 
lemet 24 |Ni.Sulph. .. 12-| 27:5) 1 2°70|5 20:95) 3-3 
Sin 23 | Control 3 .. | 248 | 3-1] 28:8] 3:3 
oe 26 é Ni. Sulph. .. ~. | 28:0] 4:5 | 28:9 | 4:4 
No. | No. G 
Pen. | Birds. : Treatment. 16th Week. 
F.C. | E.R 
6 25 | Control a9 rie ¥* «| 804] 43 
7 24 |Ni.Sulph. .. 2 es Pe ee 20s oul eA '7. 
8 23 | Contro! Br an me -. | 340] 4:3 
9 26 |NicSulph. 1. 1... .. > «- | 26:7 | 41 


* Week of treatment, 


Effect of Treatment upon the Infestation—During the week of the 
first treatment (sixth week) large numbers of worms were passed by 
pens 7 and 9. To check this observation, five birds from each pen were 
autopsied at the beginning of the seventh week. From pen 6 an average 
of 34-2 worms were secured, the majority of which (126) came from one 
bird. Pen 7 yielded only 2:0 worms per bird; pen 8, 32-2 worms per 
bird, the infestation in this case being fairly evenly distributed among 
the five birds examined, and pen 9, 1-4 worms per bird. The worms. 
remaining in the treated birds were all small in size, moreover, whilst 
ose from the controls contained a good number of large and mature 

orms. ; 

At the conclusion of the trial and during the twentieth week 17 
birds from each of the pens 6, 8, and 9, and 16 birds from pen 7 were 
examined. The number of worms collected from each of the respective pens 
is given in Table XXXI. 


TABLE XXXI, 
: T. ber of| Range of [Av b 
Number of Pen. Bis eee Se eEreen Infestation. worms per. bird. 
O(nontrol ye rea ee yas are 17 337 0-126 19:8 
7 (treated) .. ihe aa 16 109 0-37 6:8 
Bi(control)é err teyah sors AT 869 2-135 511 
G(treated) .. «| 17 8 0-11 4-3 


4 


Here again the worms remaining in the treated birds were all small 
M size (mainly about 1 inch in length), whilst of those from the controls 
4 good percentage were large and mature. 
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Taking into consideration the fact that the worms that survived 
treatment were all small and immature forms, these results indicate that . 
the nicotine sulphate treatment had been successful in controlling the 
infestations under conditions involving a continuous exposure of the birds 
to infection. Such control is especially prominent in the the case of pens. 
8 and 9, where a very heavy infestation was undoubtedly present. 


As all pens had picked up a natural infestation of Heterakis galline 
before the subdivision of the two groups, the opportunity was taken to 
ascertain whether the efficiency of this treatment as secured under 
laboratory conditions would be confirmed. The results obtained are given 
in Table XXXII. 

; TABLE XXXII. 


poet 


AFTER First TREATMENT. At END or TRIAL. 


Numbers ots ber: Number of “| Number H. Number of Number H.34 


birds examined.) galling per bird.| birds examined.|galline per bird 


6 (control) 22 Ae 5 4:8 17 16:7 
7 (treated) .. ..  .. | 5 2-0 16 1-5 
8 (control) 5 5:6 17 » 40-1 
9 (treated) 5 1-4 17 22:8 


These figures indicate, it is considered, that this nicotine sulphate 
treatment continued over a period of seven days may under field condi- 
tions assist in controlling Heterakis gallina. 


Effect of Treatment upon Egg Production —The actual weekly pro- 
duction per bird of the four pens employed in this experiment is pre- 
sented in Graph No. 10. A consideration of the production of pens 6 
and 7 (Graph No. 10 (A) ) shows that a decrease in production occurred 
during the period following each treatment,’ the production thereafter 
increasing gradually till the next treatment was given. The fall in 
production after the second treatment is very marked, and out of all 
proportion to the decreases that occurred after the other treatments, and 
was probably assisted by other influences. On the whole, however, the 
production of pen 7 shows a gradual rise, and after the third treatment 
overtook that of the control pen, and thereafter remained the greater. 
A comparison of the figures of corrected egg production for the fourteen 
weeks in which treatment was applied, namely, 67-0 eggs per bird from 
pen 6, and 65-0 eggs per bird from pen 7 (standard error 2-555), did not 
disclose any significant difference between the production of the two pens. 
It would appear that if the decrease in the production of pen 7 following 
the second treatment had been of somewhat similar value to the decreases 
that occurred after the other treatments, the treated pen would have 
produced significantly more eggs than the control pen. 


Pen 6, it will be remembered, at the conclusion of the trial showed, 
on the average, only a light infestation, namely 19-8 worms per bird, 
but from a consideration of Graph No. 10 (A), however, it would appear 

_as though this infestation had been responsible for the decrease in pro- 
duction which occurred during the last four weeks of the trial. Although 
the average nuniber of worms per bird was comparatively small, the 
individual infestations showed a very marked variation in numbers, and 
it is considered that this drop in production was chiefly due to the very 
heavy infestations that were present in some of the birds. 


_ When the production of pens 8 and 9 is considered (Graph No. 10 
(B)) it will be seen firstly that the production of the control pen (pen 
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8) showed considerable fluctuation. After the ninth week a very marked 
drop in production occurred, and the production of the previous few 
weeks was not reached again till the final period of the trial. In the case 
of the treated pen (pen 9), although a decrease in, production was 
associated with treatment, such decreases were not so marked or consis- 
tent as they were in the other treated pen (pen 7). Over the final five 
weeks of the experiment the control birds were producing the greater 
number of eggs, despite the apparently heavy infestation present (see 
Table XX XI.). This may be explained as being possibly associated with 
the fact that in birds exposed to heavy infestation, there are, as denoted 
by the fluctuations in the production of pen 8, periods in which the 
infestation is largely eliminated, and during which the production 
increases. Then follows rapid reinfestation, and production is again 
effected. For example, in pen 8, the birds were apparently very heavily 
infested during the tenth and eleventh weeks. Following the spontaneous 
loss of many worms the production gradually increased. The autopsies 
during the twentieth week, whilst showing a heavy infestation, averaging 
51-1 worms per bird, in the birds of this pen, also denoted that a large 
percentage of these worms were small, so that although the infestations 
were numerically heavy, the worms were not in general large enough 
to be pathogenic so far as could be determined from production. It is, 
therefore, considered that had the experiment been continued oyer a 
longer period a further marked decrease in the production of pen 8 would 
have occurred. This opinion is strengthened by the frequency with 
which a condition of enteritis was observed, though as yet not very 
advanced, in these birds at the autopsies. 


From corrected figures it was found that over the fourteen weeks 
in which treatment had been applied pen 8 had produced 51-5 eggs per 
bird and pen 9 64-3 eggs per bird (standard error 2-555). Treatment 
therefore, was responsible for a significantly greater production over this 
period to the extent of 12-8 eggs per bird. 


Effect of Treatment upon Food Consumption.—Corrected figures of 
total food consumption over the fourteen weeks during which treatment 
was applied gave a consumption of 421.6 oz. per bird for pen 6, 395-2 oz. 
per bird for pen 7, 421-6 oz. per bird for pen 8, and 414-1 oz. per bird for 
pen 9 respectively (standard error 8-35). In both cases the consumption 
of the treated pens was below that of the controls, but only the difference 
between pen 6 and pen 7 is significant. 


Although no analysis was possible of any correlation between food 
consumption—treatment—body weight, as individual weights were not 
taken, it is interesting to compare the average gain in weight per bird 
from weighings taken thirteen weeks before the first application of the 
treatment, and again at the termination of the trial. During this 
twenty-seven weeks’ period pen 6 showed an average gain in weight per 
bird of 25-9 oz.; pen 7, 26-2 0z.; pen 8, 20-2 0oz.; and pen 9, 27-7 oz. This 
would indicate, especially in the case of pens 8 and 9, that the food 
- consumed-increase in body weight ratio was less in the untreated pens, 
uO ang, therefore, that the infestations had been responsible for this 
effect. - 

As regards the ratio, food consumed per bird per dozen eggs pro- 
duced, corrected figures showed that pen 6 consumed 75-9 oz. per bird; 
pen 7, 74-82 oz. per bird; pen 8, 103-32 oz. per bird; and pen 9, 77-16 oz. 
per bird respectively (standard error 2:12). Thus, the effect of treat- 
ment on pen 9 had been to give a significantly smaller consumption for 


; 
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every dozen eggs produced to the extent of 25-16 oz. The consumptions 
of pens 6 and 7, however, were practically equivalent. 


Experiment 4. 


For this experiment Australorp hens three years of age were 
available. The procedure of treatment was similar to that used in 
Experiment 8, but in this case the nicotine sulphate prepared mash was 
fed on three occasions at three-weekly intervals, during the sixth, ninth, 
and twelfth weeks. 


Egg production (ELP.) and food consumption (I.C.) per bird per 
week throughout the period of the trial are given in Table XXXTII. 


TABLE XXXIITI. 


No. No. 
Pen. | Birds. Treatment. Ist Week. | 2nd Week. | 8rd Week. | 4th Week. 
F.C. | E.P.| F.C. | E.P.} F.C. | E.P.| F.C. | BLP. 
HO Marre 81 | Ni. Sulph.... pc ne wo tect 1-5 19} 31:0 | 2:0 | 27-0 | 25 
AD eee 30 | Contro. Ass ape ° os oe 2:8 2:8 | 32:0 | 3:2] 28-2] 2-9 
No. No. 


Pen. | Birds, he Treatment. 7th Week. | 8th Week. 


Ni. Sulph. .. 
Control i 


No. 
Birds. Treatment. 11th Week. | *12th Week.] 138th Week. 


F.C. F.C. | EP. 
10. 31 | Ni. Sulph. i 4:0 
cM 30 | Control 83:5 } 40 


* Week of treatment. 


Effect of Treatment wpon the Infestation—This could not be deter- 
mined as no birds were available for examination. 


Effect of Treatment upon Egg Production.—The actual egg produc- 
tion per bird per week of the treated pen (10) and of the control pen 
(4) are compared in Graph No. 11. It would appear from this graph 
that treatment did not at any time affect production, but that it had 
been responsible for immediately increasing the production, and there- 
after maintaining it at the same level as the controls. ~ 


A consideration of the corrected figures of production showed that 
over the eight weeks in which treatment was applied, pen 4 produced ~ 
24.9 eges per bird, and pen 10 31-0 eggs per bird respectively. As the 
standard error was only 1-01, the difference of 6-1 eggs is highly signifi- 
cant, and indicates that the treatment had been beneficial to this extent. 


Effect of Treatment upon Food Consumption—There was no 
Significant difference between the two pens in the total amount of food 
consumed over the eight weeks period. Pen 4 consumed 249.8 oz. and 
pen 10, 234-6 oz. (standard error 7-76). When the ratio food consumed 
Per bird per dozen eggs produced was compared, however, it was found: 
that pen 10 required 90-93 oz. per bird, and pen 4, 121-44 oz. per bird 
(standard error 3-81). The control pen; therefore, required 30-51 cz. of 
food more than the treated pen to produce a dozen eggs, which difference 


18 significant. 
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Discussion. 


The results secured from these two experiments indicate firstly that 
further fields trials with nicotine sulphate as a flock treatment are 
desirable in which the application of treatment is ¢arried over much 
longer periods. 

GRAPH No. 11. 
FLock TREATMENT with NicoTINE SuLPHATE. EXPERIMENT 4. 


oY 
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Plate 318. 


Under the conditions governing the experiments, however, ihe 
following conclusions may be drawn :— 


1. Ascaridia galli affects production, but in the case of birds on an 
adequate diet, and otherwise well cared for, the infestation must be 
heavy before any ill-effects are manifested. When such birds are exposed 
to a heavy infestation there appears to be a regular turn-over in the 
worm burden. That is, the infestation reaches proportions at which 
it may cause a marked decrease in production. Many of the worms are 
then lost, the effect of which is shown by a temporary increase in 
producton. Reinfestation rapidly occurs and production is again 
affected. 


As the birds used in these experiments were also infested with 
Davainea tetragona and Heterakis gallinw it might be said that any 
beneficial effects of treatment on production may not have been associated 
solely with the removal of A. galli, especially as treatment had some 
degree of efficiency against H. gallinw as well. The cestodes were fairly 
evenly distributed among the treated and control birds, and the infesta- 
tion with H. gallinw was apparently never very heavy. The writer feels 
safe, therefore, in permitting himself to consider any favourable effects 
arising from treatment as being chiefly, if not entirely, due to the removal 
of the A. gall. 


2. Birds heavily infested with A. galli consume more food per dozen 
eggs produced and convert less food into body weight. 


. That A. galli may have a very marked effect upon body weight is 
shown by the respective increases in weight per bird of the four pens of 
White Leghorn pullets over a twenty-seven weeks’ period, during the 
last fourteen weeks of which two of the pens received treatment. These 
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increases in weight, together with the average number of worms per bird 
found in each pen at the conclusion of the trial, are, for the sake of 
emphasis, repeated in Table XXXIV. 


TABLE XXXIV. 


} Increase in body Average number 

Number of Pen. weight over 27 worms per bird at 

weeks period. conclusion of trial. 

: Oz. per bird. 

6 (control) .. 25-9 19:8 
7 (treated) 26-2 6:8 
8 (control) 20-2 511 
9 (treated) PU ae 


A consideration of these figures indicates little differences between _ 
the gains of pens 6, 7, and 9, but in the case of pen 8 the gain of only 
20.2 oz. is conspicuously lower than that of any of the other three pens. 
It would, therefore, appear that the infestation of the control pen (pen 
6) had never been sufficiently severe to affect growth, whereas in pen 8, 
which was also untreated, the infestation had been heavy enough to 
prevent the birds in this pen from gaining in weight to a normal extent. 
This would indicate that the figure at which an infestation commences 
to affect the body weight of young laying birds is somewhere between 
20 and 50 worms, and that a worm burden of 50 or more worms is 
definitely pathogenic. ! 


3. In the case of pen 7, treatment was followed by a period of 
decreased egg production on each occasion. With pen 9, however, while 
there are indications that a slight decrease following treatment did occur 
at times, such a decrease is not so constantly or so conspicuously 
associated with treatment. The treatment periods of the Australorps, 
on the other hand, showed no such effect at any time. 


‘ Pen 10, it will be remembered, contained aged birds (three years) 

of a heavy breed, whilst the birds in pens 7 and 9 were much younger 

birds (about eight months of age at the beginning of the trial) of a 
light breed. The birds in pen 7 were, moreover, in general apparently 

only lightly infested, so that there was little evidence that the infestation 
had affected the production of this pen to any marked degree, except 
towards the final periods of the trial. In pen 9, on the other hand, the 

infestation was heavy, and apparently was sufficiently severe to affect 
the health of the birds so far as production was concerned. A possible 
interpretation of the inconsistent behaviour of the three treated pens to 

treatment is, therefore, that the use of nicotine sulphate at the rate of 
-5 ml. per pound of mash for a period of seven days may have been toxic 
to the younger birds. Where an infestation sufficiently heavy to affect 
production exists among such young birds, however, the continued 

employment of treatment by removing the worms and keeping them below 
the level at which they become pathogenic, increases production, the 

elimination of the infestations more than compensating for any toxicity 
associated with the treatment. : Lb 


This interpretation emphasises the necessity for further trials in 
which the period of treatment is reduced to four days, for, as indicated, 
from the laboratory trials, little increase in efficiency occurs when the: 
treatment of birds over six months of age is continued beyond this period® 
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4. Treatment over seven days under field conditions and at monthly 
intervals is highly effective against A. galli, and moderately so against 
H. gallinw. In these trials, as in the laboratory experiments, it is 
interesting to note that only small worms survived. Why this should be 
so is not understood, and, from the size of the worms surviving, cannot 
be explained as being due to the fact that during the time of treatment 
such worms were buried in the intestine tissues. 


: [TO BE CONTINUED. | 


‘ 


GROW MORE PASSION FRUIT. 


There is a very much greater demand for passion fruit, both locally and for 
export, than Queensland produces, and as this State grows a passion fruit of the 
very highest quality, it should be produced to a greater extent than it is. As 
an occupation on the orchard, it is one of the most pleasant. Previously, production 
of this fruit has been chiefly undertaken as a sideline only—a kind of secondary 
affair, which, if it yielded a return, so much to the good; it it didn’t, well, it did 
not matter a great deal. With the ever-expanding demand, it warrants being made 
a principal crop, and being subjected to kind treatment. 

Vines are prone to several diseases, which, with proper attention, can be con- 
trolled, but which, when the vines are allowed to grow uncared for, quickly destroy 
them. Due to these diseases and the haphazard method of cultivation frequently 
employed in the past, the idea has become current among orchardists that vines 
can only be grown for about two or at most three years. That this is erroneous 
is being demonstrated at the present time by vignerons who have made passion fruit 
growing their main occupation, and who have vines bearing well at seven years of 

e. These growers, however, prune correctly, and spray at the correct times, as 
advised by the Department. They also grade and pack their product for market, 
and the result is they are reaping the benefit of an excellent monetary return. 

It is stated by some that passion fruit growing entails too much work pruning 
and spraying, and the results are not worth it. A careful analysis of the i aa 
will refute such statements. Pruning the vine undoubtedly is a tedious and lengthy 
operation. Spraying also is objectionable, but remember that citrus growers, grape 
growers, and practically growers of all other kinds of fruit must also prune and spray 
their trees. So far as returns are concerned, good vines produce up to half a 
bushel of fruit per year. They are usually planted 15 feet by 8 feet apart, or 3635 
vines per acre. Prices vary from 22s. 6d. per half-bushel during the periods of 
scant supplies to 4s. 6d. per half-bushel paid by the local factories. m. these 
figures, orchardists can estimate for themselves the likely returns. On a conserva- 
tive average of 3s. 6d. per half-bushel clear of marketing expenses, the return would 
be £63 per acre per annum. Are there many other fruit crops netting orchardists 
this sum per acre? 

A pamphlet giving full cultural details is available free on application to the 
Department of Agriculture. 

Briefly, for the guidance of those who may be considering planting, it should 
be remembered that the passion vine is a climber, and thrives in warm, moist situa- 
tions, preferably in the coastal districts. It grows well on the coastal highlands, 
like the Blackall Range and Tamborine Mountain, and also on the lowlands between 
the ranges and the sea. The vine will resist light frosts, but heavy frosts will 
cause damage. . 

Reasonably fertile scrub and forest loams, provided they are well drained, are 
suitable soils, and if a hillside site is chosen, it should be well sheltered from 
heavy winds and preferably have an easterly or north-easterly aspect. It is 
important that the trellises be strongly made, and that they be at least 6 feet 
in height. 

Two erops are borne each year, a summer and a winter crop, whilst occasionally 
intermediate crops are borne. 

Spring is the best time to plant, though autumn planting is sometimes practised. 
Spring-planted vines sometimes return a small crop the following winter, but the 
first main crop can be looked for twelve to fifteen months after planting. With 
autumn-planted vines, the first main crop is often not obtained until eighteen to 
twenty-one months after planting. , 


. 
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Part IV.—CLASSIFICATION. ( 


THE SYSTEMATIC ARRANGEMENT OF PLANTS IN GROUPS, 
ACCORDING TO THEIR AFFINITIES. | 


CHAPTER XIX. 


General Notes on Classification. 


TRar branch of botany which deals with the naming, describing, and 
arranging of plants into groups according to their natural affinities: 
is termed systematic botany, and in the early days of the science practi- 
cally every botanist’s activities were devoted to it. This was only 
natural, as it is obvious that, owing to the very large number of plants. 
known to inhabit the globe—somewhere about 150,000 flowering plants. 
having been described, and possibly a greater number of cryptogramic: 
ones—it is necessary to have as far as possible some uniform system: 
of naming and classifying these multitudinous forms. One of the: 
principal objects of systematic botany is to describe and arrange plants. 
in such a way that, if one wishes to ascertain the correct name of any 
particular plant, one may do so by referring to some work in which the 
descriptions of the different plants are set forth on this plan. 


Various systems of classification have been proposed from time to 
time. In any natural system all the characters exhibited by the plant, 
not only its external features, but its anatomy, life history, and—as far 
as possible—its genealogical history, are taken into consideration in 
placing it in its position in the system. . 


The Unit of Classification; the Species—‘ A species is the smallest 
group of plants existing wild in nature, which can readily be distin- 
guished from all other groups, owing to the fact that the individuals com-~ 
posing it all possess in common certain well-marked characters (specific 
characters) by which they can be distinguished from all other plants, 
The individuals also which compose the species are, when developed 
normally in a state of nature, always able to transmit their specific 
characters unchanged to the majority of their immediate offspring.’’ 
(Hole—‘‘Manual of Botany for Indian Forest Students.’’) 


; pas species forms a natural unit upon which all other groups may 
e built. i 

In some works distinctions of groups of lesser importance than a 
Species are attempted, but in the majority of systematic works on 
Australian plants—e.g., ‘‘Floras’’—all are placed under the term 
“‘variety.”’ 

__ A variety is a group of plants subordinate to a species and generally 
with only a minor difference, such as size of leaf, colouring of flowers, 
&e., from the parent type. The differences may or may not be constant 
—l.e., they are not always transmitted unchanged from the parent to 
the majority of its immediate offspring, 

The Genus——Everyone is acquainted with the fact that certain 
groups of species resemble each other closely, but are yet quite distinct 
the one from the other; such species are grouped together by the 
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systematist and form what is spoken of as a genus. The Blue Gums, 
Stringybarks, Boxes, and Ironbarks, for instance, are trees that resemble 
one another more or less in their general features; they all have oil- 
bearing leaves; their calyx lobes are welded together to form a little 
cap (operculum) which fits over the young sexual parts of the flower, 
falling off at their maturity; they all have dry seed capsules with small 
angular seeds—in other words, they are all Eucalypts, or ‘‘gum-trees,’’ 
or, in the terms of systematic botany, different species of the one genus. 


Botanical Names.—The present system of naming plants is known 
as the binomial system, and was introduced into botanical and zoological 
work by Carl von Linné (generally Latinised as Linneus). Every plant 
has two names—firstly, the generic name or name of the genus (corre- 
sponding to the surname of a person), and, secondly, the specific name 
or name of the species (corresponding to the christian name or baptismal 
name of a person). Every plant of the same genus has the same generic 
name; so that all plants belonging to the Eucalypt or gum-tree genus 
bear the common generic name of Hucalyptus, while the various species 
are distinguished by their specific names—e.g., Hucalyptus maculata 
Spotted Gum), H. crebra (Narrow-leaved Ironbark), EH. miécrocorys 
_ (Tallowwood). The same specific name can be used for only one plant 
in the same genus; thus we cannot have two species called Hucalyptus 
maculata. 

The Natural Order or Family.—As groups of species are placed 
together in genera, so the genera in their turn are collected together to 
form still larger groups—viz., natural orders or families; thus the 
species comprising the genera Hucalyptus (Gum-trees), Melaleuca (Tea- 
trees), Tristania (Swamp Mahogany), Leptospermum (Wild May), and 
a number of others resembling one another in all possessing certain 
characters in common—as simple, undivided, oil-bearing leaves—go to 
form the large family Myrtacee. 


The Larger Groups.—The type of grouping which has just been 
described is continued through the whole of the vegetable kingdom. 
The families are collected together in groups called series, the series 
into sub-classes and classes, the classes into subdivisions and divisions, 
and the lastmentioned into sub-kingdoms (of which there are only two), 
which naturally lead to the kingdom. 


To take as an example the Spotted Gum, we can trace it down 
through the various groups just mentioned, starting with the largest or 
highest and working down the scale to the lowest or smallest. Thus :— 

The Vegetable Kingdom. 
Sub-kingdom: Phanerogamia. 
Division: Embryophyta Siphonogama. 
Subdivision: Angiosperme. 
Class: Dicotyledonee. 
Sub-class: Archichlamydee. 
Series: Myrtiflore. 
Family : Myrtacee. 
Genus: Eucalyptus. 
Species: Maculata. 
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The Sub-Kingdoms.—Of recent years there has been a tendency by. 
many botanists to drop the use of the term Phanerogams' for the 
flowering plants and substitute the terms Spermatophytes?, and Engler 
and Prantl, in their system, now largely used by botanists, proposed ‘the 
name Siphonogams*® for them. In all cases the terms Cryptogams* is 
retained for the flowerless plants. The name Phanerogam is still in 
gentral use among the majority of people, and in the following pages 
we will continue to speak of the two great divisions of the vegetable 
kingdom as Phanerogams or Flowering Plants and Cryptogams or 
Flowerless Plants. The great distinction between the two groups lies 
in the fact that reproduction in the former is carried on mainly by seeds, 
many-celled structures, each of which contains an embryo or young. 
plant. On the other hand, seeds are never formed in the Cryptogais, 
reproduction being mainly effected by means of minute one-celled - 
bodies termed spores. 


CHAPTER XX. 
Main Divisions of the Vegetable Kingdom. 


Plants may be divided into six more or less natural and well- 
defined groups. These, in the accepted order of their development, 
starting with the lowest are: (1) The Myxomycetes or Mycetozoa; (2) 
Thallophytes; (3) Bryophytes; (4) Pteridophytes; (5) Gymnosperms; 
(6) Angiosperms. The plants included in the four groups together © 
form the Cryptogams or flowerless plants, and the two last the 
Phanerogams or flowering plants, or Spermatophytes or seed-bearing 
plants. , 

THE MY XOMYCETES.—The Myxomycetes or Mycetozoa are com- 
monly spoken of as the “Slime Fungi,’’ and are regarded as a very lowly 
group on the borderland between plants and animals. The species are 
almost entirely saprophytic, living on decaying organic substances, such 
rotting leaves or wood, animal excreta, &c., and are devoid of 
chlorophyll. 


Avery few are parasitic, the best-known of these being | 
Plasmodiophora brassicw, which is the organism responsible for the 
“Club Root’? or ‘‘Finger and Toe’’ disease of Cruciferous plants 
(turnips, cabbage, cauliflower, and garden flowers, such as wall-flower, 


candytuft, &c.). Like other lowly forms, many of the species have a. 


wide—practically world-wide—geographical distribution, some of the 
species recorded for Australia being also found in Europe, Asia, Africa, 
and North and South America. Bi 


In their vegetative condition they consist of a naked mass of 
protoplasm—a plasmodium—capable of movement and resembling a 
gigantic ameba. The plasmodium, after a time, gives rise to either 
a single spore-producing or fruiting body—a sporangium—or it may 
divide into a number of parts, each of which develops into a sporangium. 
The external part of the plasmodium hardens to form the wall of the 
Sporangium, while the internal part divides up into a number of cells, 
each of which provides itself with a cell-wall and becomes a spore. The 
cell dies, becomes ruptured, and the spores escape. After germination 


1. From the Greek phaneros, manifest or plain, and gamos, marriage. 

2. Greek sperma, a seed;» phyton, a plant. ; 

3. Greek siphon, a tube; gamos, marriage—referring to fertilization by means of 
a pollen tube. : 

4, Greek cryptos, hidden; gamos, marriage. 
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the outer membrane or wall of the spore bursts and a slimy mass of 
protoplasm escapes; this is provided with a minute flagellum by means 
of which it may creep about or may actively swim about in water, when 
it is said to be in the mastigopod stage. Later the flagellum is with- 
drawn and it creeps about by means of simple projections or protusions 
known as pseudopods, this being called the ameboid stage. The 
myxamabe, as they are called, collect together, forming the plasmodium. 
The plasmodium now gives rise to the sporangia, and the life-cycle is 
again repeated. In most of the Myxomycetes part of the internal proto- 
plasm of the sporangium—before spore formation—is modified to form 
a number of threads, making what is known as a eapillitium. 


THALLOPHYTES.—tThe Thallophytes (or Thallophyta) constitute 
a very large group of plants characterised by their simple structure. The 
bodies of plants comprising it show no distinct differentiation into roots, 
stems, leaves, &c., and have no woody or vascular system. Such a simple 
vegetable body is spoken of as a thallus. Many of the lower forms are 
unicellular, but in the higher ones the thallus may be multicellular and 
attain a great size (e.g., Macrocystis pirifera, a seaweed of the southern 
seas, is said to attain a length of 700 feet). The Thallophyta may be 
subdivided into four well-differentiated and natural groups—viz., (1) 
alge ; (2) fungi; (3) bacteria; (4) lichens. 


_ - Algw—The alge are mainly aquatic, and may be unicellular or 
multicellular and attain a large size. They may inhabit either fresh- 
water streams and pools or salt water, the larger forms of those | 
inhabiting the latter being familiarly known as ‘‘seaweeds.’’ The algw 
contain chlorophyll, but the chlorophyll is often masked by other 
pigments, and on this account they have been roughly divided into 
divisions known respectively as the green, brown, red, and blue-green 
alge. The red and the brown alge are mainly marine (seaweeds). 
_ Reproduction in the simple forms'may be by simple cell division, and in 
the higher forms may be asexual or sexual by means of spores. 


The Fungi—One of the chief characteristics of the fungi is the 
complete absence of chlorophyll in all the species; other pigments may 
be present, but in the absence of chlorophyll fungi are dependent on 
living or decaying vegetable or animal matter for their carbonaceous 
food—i.e., they are either parasitic or saprophytic. 


A few are symbiotic, living in intimate relation with chlorophyll- 
containing plants without injuring them, as where they occur in 
association with roots forming mycorhiza. Probably the best-known 
form of symbiosis is where they live with algx, forming lichens. 


The thallus or body of a fungus is composed of filamentous threads 
termed hyphe; it may be divided into two distinct parts—viz., (1) a 
vegetative portion termed the mycelium or spawn, and (2) a more 
or less specialised portion bearing the reproductive organs or spores. 


The mycelium consists usuaily of a number of loosely interwoven 
_ hyphx whose function is to absorb nutritive material from the host plant 
or medium in which the fungus grows. In parasitic sorts the hyphe 
may either penetrate the cells of the host plant or simply ramify 
between them. In the saprophytes the mycelium may attain a large size, 
presenting masses of hyphe of a cobwebby or cottony appearance, as 
_ may be often seen in manure heaps, decaying leaf-mould, &c. In some 
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species, (€.9., those of the genera Cordyceps and Isaria) it penetrates 
the larvee of insects, eventually killing them and filling the body of the 
larve with hyphal threads. 


Very often the hyphx are interwoven to form a thick, felty or 
woody mass of false tissue (ie., it is formed by the interweaving and 
growth of the hyphe—not by cell division). This ig the case with the 
spore-bearing portion of the larger fungi, such as the mushrooms and 
toadstools. 

Reproduction is by means of spores which may be either sexually 
or asexually produced. In one group—the yeast fungi—no distinct 
mycelium and reproductive portions are present, the plants being 
unicellular. As many of the fungi are parasitic upon and very harmful 
to other plants, they form a group of great importance to the 
agriculturist. 


Bacteria.—Like the fungi, bacteria are quite devoid of chlorophyll. 
One of the chief characteristics of the group is the extremely minute size 
of the individuals, most of the species in at least one direction measuring 
somewhere about 1/20,000 or 1/25,000 of an inch. They are sometimes 
spoken of as the Schizomycetes or splitting fungi. They have been placed 
as a subdivision of the fungi, but are probably best regarded as a distinct 
group of the Thallophyta. ; 


The bacteria which live in the nodules that occur on the roots of 
leguminous plants have already been referred to. They are able to fix 
the free nitrogen of the atmosphere and pass it on in the form of 
nitrogenous compounds which can be used by the associated plants as 
food, this source of nitrogen not being otherwise available to them. On 
the other hand, the bacteria receive from the green plant the carbon, 
minerals, and water required for their own development, this being a 
case of true symbiosis. ‘These nodule-producing bacteria occur in most 
soils, and make their way through the epidermis into the centre of the 
root, where they induce an exuberant growth of parenchymatous tissue, 
resulting in the formation of the well-known root nodules. After atime 
the bacteria—which on first entering the root tissue are minute rods 
(bacilli)—change their shape and inerease considerably in size and are 
then termed bacteroids. In this form they are gradually absorbed by 
the green plant, and transformed into nitrogenous compounds which 
are either utilised by the plant as food or stored away as reserve ~ 
material. Numbers of them, however, are returned to the soil, thus 
providing for the infection of other leguminous plants. It will. easily 
be seen, therefore, how it comes about that leguminous plants are so 
valuable as green manures, the nitrogen stored by them—mainly by 
bacterial action—being returned to the soil on their decay, when it 
becomes available to other crops that may afterwards be grown on the 
same land. : 


Lichens.—The lichen plant consists of a thallus built up by a fungus 
and alga living together and usually supposed to be in symbiotic relation- _ 
ship. The lichen or thallus is said to be foliose or foliaceous when the 
thallus is a flat structure adhering more or less loosely to the substratum 
on which it grows; on the under surface of the thallus are usually 
developed a number of rootlike -bodies termed rhizoids, which serve as 
organs of attachment. When the thallus adheres so closely to the 
substratum that it forms an almost inseparable crust from: it, it is 
spoken of as a crustose lichen. When the thallus is erect or pendulous 
and branching freely in all directions, it is said to be fruticose; the 


752 QUEENSLAND AGRICULTURAL JOURNAL. [1 Dsc., 1936. 


various species of Usnea, colloquially known as ‘‘Old Man’s Beard,’’ are 
familiar examples of this type of lichen, and may be seen hanging down 
in greyish-green beardlike masses from dead limbs of trees, old wooden 
fences, &c. As may be supposed, intermediate conditions between these 
forms are met with. 


Lichens are very familiar plants, and are found growing on soil, 
rocks, bark of trees, and dead wood. As a whole, they are of little 
economic importance, though in colder countries some of the species are 
used medicinally, and some in the preparation of dye-stuffs. Like other 
plants, they act as purifiers of the air, and aid in the reduction of rocks 
to soil. Their principal interest to the farmer, however, lies in their 
relationship to the health of trees, and in this respect we cannot do 
better that quote a well-known authority on the group—Mr. Bruce Fink. 
In his work ‘‘Lichens of Minnesota’’ (Contributions from the United 
States National Herbarium, Vol. 14, p. 36) he says:—‘‘In France and 
other countries of Europe foresters have supposed that lichens are 
injurious to trees, and have to a limited extent practised scraping the 
larger ones from the bark, along with certain other fungi. However, it 
would be difficult to accomplish much in this way in large forests, even 
were it known that the lichens are very injurious to the trees. In the 
United States M. B. Waite, while experimenting with fungicides on fruit 
trees, noted that Bordeaux mixture killed the lichens very effectually. He 
is not at all certain that the lichens are injurious to the trees, but thinks 


that they at least may interfere with the functions of the bark. It is true | 


that the more conspicuous foliose lichens are more common on unhealthy 
trees than on thrifty ones; but the question remains whether the lichens 
have worked the injury to ‘the trees, or whether unhealthy trees are more 
easily penetrated: by the rhizoids of the lichens, and also whether they 
furnish some food materials for the lichens not present in healthy trees 
or not easily obtained from them, It is probably not worth while to 
take time to remove lichens from any trees of temperate regions for the 
sake of saving the trees from injury.’ 


_ Bryophytes——The Bryophytes (or Bryophyta) include two sub- 
groups—the Liverworts and Mosses. Neither group is of any particular 
importance to the farmer, and space allows little more than a mere 
mention of their existence. The latter group is familiar to almost 
everyone, but the former is less generally known. 


The Liverworts (or Hepaticw) are of a lower type than the mosses, 
and the body is either a thallus or may be differentiated into stem and 
leaves, the latter being only one cell in thickness and devoid of a midrb. 
There is no trace of even a rudimentary vascular tissue. In the Mosses 
(or Musci) the body is differentiated into stem and leaves, and the latter, 
in most cases, possesses a distinct midrib several cells in thickness. 
Commonly the central portion of the stem and the midrib of the leaf 
is composed of specially differentiated tissue that serves for the conduc- 
tion of water and assimilated food, and represents a rudimentary vascular 
system ; there is no true wood or vessels, however, as in the higher plants. 


Information in regard to further characteristics of the Bryophytes, 
their life history, &c., will have to be sought for in more general botanical 
text-books. 

PTERIDOPHYTES.—In the Pteridophytes (or Pteridophyta) a 
distinct woody or vascular system is first met with, and they are often 
therefore referred to as the Vascular Cryptogams. They fall naturally 
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into several well-differentiated subdivisions, by far the two largest being 
the Ferns and the Lycopods.or Club Mosses. Of the second of these 
groups—the Club Mosses—a great many of the species possess consider- 
able beauty, and on this account are largely cultivated in plant houses 
for ornamental purposes, species of Lycopodium (Tassel Ferns) and 
Selaginella being plants well known to gardeners; they are, however, of 
no particular interest or importance to the farmer, and, as with some 
other cryptogamic plants, information regarding them will have to be 
sought for in the more general text-books of botany. 


The first-mentioned plants—the Ferns—though, with the exception 
of the common Bracken, of no particular importance to the farmer, 
constitute a group a number of the members of which are so plentiful 
and such a characteristic feature of the landscape that some reference 
to the general characters of the group may not be deemed out of place. 
The leaf of the fern, plant is termed a frond; the veining is usually — 
forked, and the very young frond is coiled in the bud stage. Most fern 
stems are herbaceous and take the form of a rhizome, which is often 
creeping, as in the common Bracken (Pteridium aquilinum) ; in other 
cases it is short and tufted, as in the Mountain Bracken (Balantium 
dubium) ; in some it is climbing, attaching itself to rocks or tree trunks 
by means of numerous adventitious roots, as in Arthropteris tenella, 
Polypodiwm scandens, &c., or may climb by twisting round some support 
or scrambling over shrubs and trees, as in the Climbing Maiden Hair 
(Lygodium scandens). 


In some cases the stem is upright and may form a trunk of several 
feet ; these are the well-known Tree Ferns. The vascular bundles in the 
ferns are closed; hence there is no secondary growth in thickness. 


Reproduction is by means of spores. The spores are borne in little 
cases termed sporangia (singular, sporangium), and the sporiangia are 
collected in groups called sori (singular, sorus), usualy borne on the 
back of the frond, and in the majority of ferns occurring in the form 
of little, round, yellowish or brown masses; they are often protected by 
a little shieldlike outgrowth of the leaf-tissue known as an indusium. 


The spores are released by the rupture of the sporangium, and, on 
reaching a suitable medium, germinate and grow out into a tube, or, 
rather, a string of cells, which later develops into a small, green, flat, 
heart-shaped plate of tissue—the prothallus—bearing on its under 
surface a number of root-hairs and rhizoids. The prothallus is impor- 
tant, as it represents a distinct phase in the life history of the fern 
plant; it is homologous with the thallus or plant body of the liverworts 
and mosses, and on its under surface are borne the sexual reproductive 
organs—the antheridia or male sexual organs, and the archegonia or 
female reproductive organs. 


When mature, provided sufficient moisture is present, these burst 
and a number of spermatozoids or actively moving male cells are dis- 
charged from the antheridia. The archegonium is provided with a short 
neck, which on maturity bursts or opens at its apex; below the neck and 
deeply embedded in the tissue is the ovum or egg-cell. The spermato- 
zoids, attracted by an exudate of the archegonium, make their way to it, 
and one or more pass down the neck and fuse with the egg-cell, resulting 
in the formation of a zygote. This surrounds itself with a cell-wall, and 
1s the starting point of a new fern plant similar to the parent. For a 
time the embryo remains attached. to the thallus by means of a special 
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organ femal the foot, from whieh it obtains its nourishment through 
its own leaves and roots ; the prothallus then usually withdraws and dies 
away, and the embryo continues to grow until it develops into a plant 
similar to the parent from which it originated. 


GYMNOSPERMS and ANGIOSPERMS.—tThese two groups 
together constitute the sub-kingdom Phanerogamia (Phanerogams), and, 
as they possess many characteristics in common, it is convenient to treat 
them together. The chief difference that separates them from the 
Cryptogams is that, in place of reproduction being mainly carried on by 
means of spores, the sexual process results in the formation of the seed, 
by means of which reproduction is carried on; on this account they are 
often termed the Spermatophyta, or seed-bearing plants. Another 
difference separating them from the Cryptogams is that the male repro- 
ductive cell is carried to the female cell by a tube thrown out from the 
pollen grain, and on this account they have been termed Siphonganua. 
Another and less important distinction lies in the fact that the male and 
female organs—which are very distinect—are borne on specially modified 
shoots which we term flowers. There is scarcely any need here to go into 
the morphology, anatomy, and life history of the flowering plants, as 
these have already been dealt with in previous chapters. It may be as 
well, however, to outline briefly the distinctions between the two groups. 


The distinguishing characters of the Gymnosperms are:—The. 
“*flowers’’ are without perianth leaves, the ovule is not enclosed in an 
ovary, and the pollen grains enter the micropyle and come to lie directly 
on the surface of the nucellus; the male reproductive cell in the lower 
forms is a spermatozoid. The endosperm of the seed is formed before 
fertilisation. Vessels (pores)—except i in the Gnetacee—are absent from 
the wood. 

Angiosperms.—The distinguishing characters of Angiosperms are: 
The flowers, except in some of the lowest forms, possess a perianth; the 
ovule is enclosed in an ovary, and the pollen grain, instead of coming 
into direct contact with the ovule, is received and germinates on a 
specially modified area—the stigma, an organ which is missing in the 
Gymnosperms. The male reproductive cell is never a spermatozoid, and 
the endosperm and perisperm are formed mostly after fertilisation and 
probably as a result of it. The wood, in almost all cases, contains true 
vessels. 

Further Subdiwisions: Gymnosperms—The Gymnosperms have 
been divided into four classes—the Cycadales, containing the family 
Cycadacer; the Gingkoales, containing only one living member—Gingko 
biloba, the Maidenhair Tree of China and Japan (family Gingkoacew) ; 
the Conifers, containing seven more or less well-differentiated families ; 
and the Gnetales, containing three small families. 


Of these, the Cycadacew are plants of fernlike growth, of some impor- 
tance to the farmer and grazier as plants poisonous to livestock; the 
Australian members of the family are dealt with in a special chapter. 


The Conifers constitute a group of the most importance, as 
* coniferous woods form the world’s main supply of commercial timber. 
The most recent classification divides the Conifers into seven families. 


The Gnetales form a group now divided into three small families of 
diverse form—viz., the Ephedracew, with about 35 species, growing 
in the arid areas of the Mediterranean regions, Asia, North America, and 
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South Africa ; the Welwitschiacew, containing a single species—a remark- 
able plant (Welwitschia mirabilis)—a native of Western South Africa; 
and Gnetacex, with about 30 species, trees or woody climbers of the 
rain-forests of tropical America, Asia, and New Guinea. The Gnetales 
differ from all other Gymnosperms in that the wood contains true 
vessels. No species, however, occurs in Australia, and the group is one 
of little or no importance to the Australian agriculturist or forester. 


Angiosperms—The angiosperms have been divided into two classes. 
—(a) the Monocotyledons, and (0b) the Dicotyledons. . 


The Monocotyledons are characterised mainly by the embryo con- 
taining a single cotyledon; the floral members mostly occur in whorls of 
three, and in many cases the perianth leaves are alike and petaloid. 
The leaves are mostly parallel-veined, reticulate veining being rare— 
though it occurs in the family Aracee—e.g., Cunjevoi (Alocasia 
macrorrhiza) and the numerous garden varieties of Caladium. The stem — 
or trunk is not distinctly divided off into pith, wood, and bark; the 
vascular bundles are closed ; hence secondary thickening, except in a few 
exceptional cases, does not take place. ; 


The Dicotyledons are characterised mainly by the embryo containing 
two cotyledons. The floral members mostly occur in whorls of five or 
four, though in this respect the flowers vary very considerably, and the 
perianth is usually distinctly differentiated into calyx and corolla. The 
leaves are reticulate-veined, and in the majority of cases are distinctly 
divided into petiole and blade. The vascular bundles of the stem are 
arranged in a ring and are open, so that secondary growth in thickness: 
in all the larger plants takes place. Distinct pith, wood, and bark are — 
usually present in the woody species. 5 


_ The Dicotyledons constitute probably about three-fourths of the 
flowering plants of the world. ; 


They are again divided into two sub-classes—(a@) the Archichlamy- : 
dew, and (b) the Metachlamydex or Sympetalex. - 


In the Archichlamydee the perianth is either absent or rudimentary 
(¢.9., She-oaks or Casuarinacew), in one whorl (¢.g., Silky Oaks or 
Proteaceae), or in two whorls, in which case the parts of the inner whorl 
(corolla) are free. 

In the Metachlamydee the perianth is in two whorls, the corolla is 
gamopetalous, and the stamens are often epipetalous. 


CHAPTER XX]. 


Gymnosperms, 
_ The Gymnosperms, according to the latest classification, are divided 
into seven classes. They are an ancient group, and of these seven 
classes three are fossil only. The four living classes are the Cycadales, 
Gingkoales, Conifere, and the Gnetales. ; 


The Cycadales or Cycads. 


The Cyeadales contain a single family—the Cycadaceew. They are 
plants of palmlike or fernlike growth and of little economic importance. 
The leaves are once or twice divided. The plants are diccious—i.c., 
either male or female. The male flowers are borne in comparatively large 
cones consisting of numerous spirally arranged scales, each scale bearing 
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on the under surface numerous anthers. The females are borne in a 
loose cone breaking up into several-seeded, leaflike, simple, distinct seed- 
leaves, as in Cycas, or form distinct cones consisting of numerous scales, 
each with two pendulous ovules. The cones often become very large 
when fully developed. 

The family is represented at the present day by about seventy 
species divided into nine genera, and widely spread through the tropical 
and subtropical regions of the world. Three genera occur in Australia 
—namely, Cycas, containing six species, Macrozamia, containing twelve 
species, and Bowenia, containing two. 


Cycas is confined to the tropical zone, and contains four species in 
Queensland, and two in the north-west of Western Australia. The 
members always form a distinct trunk, and in leaf only can be distin- 
guished from arborescent species of Macrozamia by the leaf segments, 
which always possess a distinct midrib. The most widely distributed 

species in Queensland is Cycas media, abundant in Eucalyptus forests 
from Rockhampton to the extreme north of the State and stretching 
over to the southern part of the island of New Guinea. The other species 
in Queensland, so far as records go, are confined to one or two localities, 
but are very imperfectly known. 


Macrozamia is represented in Australia by about twelve species, but 
the differences between some of them are not.at all clear. One or two have 
a comparatively large range; others are confined to restricted areas. 


Bowenia is distinguished from other Cycads by the leaves being 
-bipinnate. The genus is endemic in Queensland, being represented by 
two species—namely, B. spectabilis, widely spread in the north-eastern 
portion of the State, and B. serrulata, confined to Byfield, near Keppel 
Bay. 

Zamia, Zamia Palm, or Zamia Fern are various popular names given 
.in Queensland to different species of Cycads. In addition, Burrawang or 
Wild Pineapple is a name frequently given to species of Macrozamia, 
particularly to M. spiralis. All the Australian members have a bad 
reputation as plants poisonous to stock. Following serious losses with 
travelling sheep in New South Wales, which had eaten freely of the 
seeds of the common Burrawang (I. spiralis), feeding tests were carried 
out at the Veterinary Research Station, Glenfield, New South Wales, by 
Dr. H. R. Seddon. No poisonous principle has been isolated from these 
plants, but Dr. Seddon states that from the lesions produced it would 
. appear that the toxin is a specific protoplasmic poison having the selec- 
tive action of endothelial cells. The pith of the stem is rich in starch, 
_ and has been used as a stock food. The poisonous properties, which are 
contained in the pith as well as the roots, leaves, and seeds, are readily 
removed by heat. 

The Gingkoales, 

The class Gingkoales, consisting of a single family (Gingkoacew), is 
of little importance to Australian foresters or agriculturists. The only 
living member (Gingko biloba, the Maidenhair Tree, a native of China 
and Japan) is a relic of a one-time widely spread and species-rich group. 
The tree is sometimes seen in Queensland gardens. 


The Coniferze or Conifers. 
The Conifers constitute a group of great economic importance, as 
from coniferous forests is drawn the world’s main supply of commercial 
timber. 


ee Oe ee, ee 
“i te ew. 
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Many botanists have proposed different classifications for the 
group. The most recent—that of Pilger in the second edition of 
Engler’s ‘‘Pflanzenfamilien’’—divides them into seven families. These 
seem naturally fairly well defined. The system proposed has much to 
recommend it, and will probably be adopted by most botanists. The 
seven families proposed are: (1) Yasxacew; (2) Podocarpacew; (3) 
Araucariacee; (4) Cephalotaxacew; (5) Pinacew; (6) Taxodiacew; (7) 
Cupressacee. : 

Faminy TAxaAcea! (Tue Yews). 

Taxaceew as now defined contains only only three genera—namely, 
Torreya, from temperate Asia and North America; Ziacus, a Yew from 
Europe and North America; and the remarkable Austrotarus, confined 
to a very limited area in New Caledonia. They are trees or shrubs with 
linear, needle-shaped or narrow leaves. The male flowers are axillary ~ 
and single, or (in Austrotaxus) borne in very small spikes (amenta). 
Each stamen bears 2-8 anthers; the female flowers are borne on 
short axillary shoots with a single terminal ovule, and are surrounded at 
the base with numerous bracts. The seeds possess an arillus. 


Famiy Popocarracem (THE Popocarps). 


Podocarpacew as now defined contains seven genera, five of which 
occur in Australia. They are trees or shrubs with scalelike, needle-shaped, 
linear-lanceolate or even broadly ovate leaves. In one genus—Phyllo- — 
cladus—the leaf functions are carried on by flattened branches or 
phylloclades. The male flowers are borne on leafy shoots, terminal or 
axillary, and mostly have an elongated axis with numerous stamens. 
Each stamen bears two anthers; the female bears one or several carpels 
always with only a single ovule. Cotyledons two. Of the five Australian 
genera, only one—namely, Podocarpus—oceuts in Queensland. It is a 
genus of somewhat resinous trees or shrubs, The leaves are variable, but 
in Queensland species are alternate and flat and (except in P. Ladet) 
with a prominent midrib. The male flowers are in cylindrical amenta,. 
the scalelike apices closely packed, each scale bearing two anther cells. 
The female flowers usually possess 3-4 sporophylls, one or two of which 
Dear in their axils a fertile scale folded over and united to an 
inverted ovule, but usually only one matures. In many species the 
sterile scales or sporophylls often fuse with the upper part of the stalk 
to form a fleshy receptacle below the seed, The outer seed coat may be 
dry or fleshy. ; 

Podocarpus is a widely distributed genus represented in Australia 
by seven species, five of which occur in Queensland. The only species of 
any importance as timber trees all occur in Queensland, one of these— 
P. elata, the common She Pine or Brown Pine—stretching into New South 
Wales. 

Faminy Araucarracea (Tar Bunya, Hoor, AND Kauri Pings). 


Araucariacee is a family of large trees with broad, narrowly-lance- 
Olate or needle-shaped and spreading or small imbricate leaves. The trees 
are typically monccious—2.e., the male and female flowers are distinct 

ut borne on the same tree—though apparently sometimes diccious, due = 
to the preponderance of one sex on certain trees. The male flowers are 
orne in cylindrical amenta in the leaf axils or terminating short shoots. 
The male sporophylls are closely packed, and bear 3-20 anther cells 
Or stamens on the lower surface. The female amenta terminate short 
branches, and are composed of numerous imbricate scales or sporophyls, 
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each bearing a single ovule. The mature cones are mostly globose or 
somewhat globose in form, and vary from the size of an orange to that 
of the human head. 

: The family consists of two genera, both of which are represented in 
Australia—namely, Araucaria and Agathis. They are fundamentally 

differentiated as follows:— 
Seeds united with the ovuliferous scale or female 
sporophyll fs ay / Araucaria 


Seeds quite free from the scale .. eS, .. Agathis 
At present.the family is almost confined to the Southern Hemisphere. 


The genus Araucaria at present is only found in the Southern Hemi- 
sphere, the species being distributed through South America, New 
Caledonia, New Guinea, and Eastern Australia. The only two Australian 
species (A. Bidwillii and A. Cunninghamii) are both found in Queens- 
land, the latter stretching into northern New South Wales. In past geo- 
logical times Araucaria had a much wider range than at the present day, 
there being abundant geological evidence in different parts of the world 
that during the Jurassic period Araucaria trees existed closely related to. 
the existing ones. The genus is divided naturally into two very distinct 
sections— i 

~. (a) In which the cotyledons remain under the ground, the leaves 
flat and spreading and the cones very large. The seed scales 
and seeds are heavy and are not wind-borne; 


(6) In which the cotyledons come up out of the ground, the leaves 
on adult trees are small and imbricate, and the cones are com- 
paratively small (about the size of a large orange). Sporo- 
phylls and seeds are comparatively light and wind-borne for 
at least a short distance. 


_ Of the two Australian species, Araucaria Bidwillii, the Bunya Pine, 
-belongs to the former group, and A. Cunningham, the Hoop Pine, to 
the latter. 


Agathis is a genus of trees in many cases very large. The leaves 
are fiat, broad, and alternately arranged. The leaves on young trees or 
coppice shoots are not markedly different from those on the adults, 
though, generally speaking, they are somewhat larger and broader. The 
mature cones are comparatively large—usually somewhat larger than a 
ericket ball—the scales thin, scarcely woody, broadly wedge-shaped, 
and closely appressed. The seeds are oblong-cuneate, deeply emarginate 
or truncate at the apex, with both or one of the lateral edges produced. 
into a membranous wing. 


Agathis is a widely spread genus, 12-20 species—according to the 
view taken of the limits of the different kinds—being known. The 
genus is almost wholly confined to the Southern Hemisphere, stretching 
from New Zealand through New Caledonia, the Solomon Islands, and 
Queensland to Malaya and the Philippine Islands. The resin, which 
exudes freely from the wounds, is found in some countries, notably in 
_ New Zealand, in a fossil or semi-fossil state in huge quantities on the 
site of ancient Kauri forests. The fossil gum is regarded as superior 
to the fresh gum and brings a higher price. Both are extensively used 
in the manufacture of varnishes. So important is the resin regarded 
that in some. countries—for instance, the Philippine Islands, Borneo, 
and other parts of the Malay Archipelago—it is regarded as the chief 


a 
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product of the tree.rather than the timber, as is the case in Queensland. 
The common Malayan species is Agathis alba, and has a wide range 
through the Philippine Islands, Cochin China, the Malay Peninsula, 
and several of the islands in the Malayan Archipelago. The resin is 
commercially: known as Manila or Borneo copal or dammar. 


Agathis robusta is the common Kauri Pine of Southern Queensland, 
and is confined to the Wide Bay district; having been operated heavily 
upon in the past, large trees are now very rare. 


Agathis Palmerstoni is the common Kauri Pine of North Queensland 
and has a comparatively limited range in the coastal ranges of the 
Atherton Tableland and the Cairns timber district. 


Faminy CEPHALOTAXACEA, 


Cephalotaxacee is a small family of two genera—Cephalotaxus and 
Amentotaxus. It is confined to the Himalayan region, China, and Japan. 
The members are small or medium sized trees, regarded by most 
ata as very closely allied to the true Taxacew (Yews and their 

ies). 
Famiry Pryacea (Tur TRUE PINEs). 

The family Pinacew as now limited is confined to the Northern 
Hemisphere and consists of trees with needle-shaped, spirally arranged 
leaves. The flowers are moncecious, males and females being found 
on. the same tree. The male flowers are usually numerous and spirally 
arranged in a dry spike (amentum). Hach consists of an anther scale 
bearing two anthers on its lower surface. The female amenta are 
composed of numerous bracts, each with an ovule-bearing scale in its 
axil, the whole ripening into a hard, woody cone. The seeds are two 
at the base of each scale and are usually winged. 


From the Pinacee is drawn the main bulk of the world’s supply 
of softwoods. For the most part, the species are gregarious, forming 
the coniferous forests of the Northern Hemisphere. 


The largest genus is Pinws, which contains the true Pines. It 
consists of about seventy species and is confined to the Northern Hemi- 
sphere, where it has a wide range from the limit of tree growth in the 
Aretie Cirele to the tropics of Asia and America, In the tropics the 
trees are usually confined to more or less temperate altitudes and are 
rarely found on the plains. Apart from their value as timber pro- 
ducers, pines have other economic uses. Several species yield, by tapping, 
an oleo-resin which on distillation yields tar-oils, turpentine, pitch, &c., 
Pine-leaf oil, procured by distillation of the leaves, is largely used. 
medicinally. The leaves are sometimes reduced to fibre, which is used 
for weaving into medicated underclothing, for surgical dressings, for 
stuffing upholstery, and in the manufacture of coarse matting. The 
seeds of some species are largely used for food in the countries in which 
they grow. 

A number of Pines are cultivated in Queensland, particularly on — 
the Darling Downs and in the Granite Belt. The commonest of these 
is the Insignis Pine (Pinus radiata). This Pine was introduced into 
England in 1831-32 by David Douglas, an English botanist, who gave 
it the manuscript name of Pinus insigmis. Soon afterwards more 
material was received, and D. Don described and published it under the 
name of Pinus radiata. As this was the first published description, 
radiata is the name that should stand. 
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The late Professor E. H. Wilson, one of the greatest authorities 
in the world on the trees of the Southern Hemisphere, stated in one 
of his articles that it rather looked as if this tree would prove the 
Northern Hemisphere’s greatest gift to the forests of the South, including 
Australia, New Zealand, and South Africa. He goes on to state that it 
surprised him to find a species so rare as a wild tree and of so little 
value in its native land to be of such immense importance in the Anti- 
podes. In the Southern Hemisphere the wood of the Insignis Pine is 
superior to that. of the same tree growing in California, its native 
state. 

Other Pines commonly seen in Queensland gardens and parks are 
the Aleppo Pine (P. halepensis) and the Chir Pine (P. longifolia). 


Faminy TAxopiacea., 


Laxodiacee is a family of trees with scalelike, large, necdle-shaped or 
faleate leaves. The male flowers are borne in small terminal or axillary 
amenta. The female flowers are borne in terminal amenta which are 
solitary and composed of numerous spirally arranged, ovule-bearing 
scales. The mature cones are woody or hard-leathery. The seeds are 
2-9 to each scale and usually have a narrow, winged edge. The family 
contains some extremely important genera—for instance, Sequoia, con- 
taining the Californian Redwood and the Big Tree, Tarodium, the 
Swamp Cypress, Cyrptomeria, the Japanese Redwood, and Athrotazxus, 
the King William Pine or King Billy Pine of Tasmania. 


Faminy Cupressacka (THe Cypress Pines anp J UNIPERS). 


The family Cupressacew is a family of much-branched shrubs or 
trees. The leaves are decussate—i.c., opposite, with the one pair at 
right angles to the adjoining pair, or in whorls or three. Those on 
young trees or barren branchlets are needle-shaped and spreading; 
those on the adult tree mostly ‘scalelike or appressed closely to the 
branchlet; more rarely, as in some Junipers, they are needle-shaped 
and spreading. Both male and female amenta are terminal or axillary 
and with the scales opposite or whorled. The anther-bearing scales are 
broad and bear 3-5 free anthers. The cones are woody, as in the Cypress 
Pines, or fleshy, as in the Junipers. The seeds are 1-3 in each cell and 
may be winged or wingless. 


In Australia the most important genus of the family is Callitris, a 
genus of small or medium sized trees, containing nineteen described 
species—with the exception of’ one in New Caledonia—eonfined to 
Australia. Unlike the other Australian genera of Conifers, it is repre- 
sented in every State of the Commonwealth. 


The systematic economic products, chemistry, and anatomy have 
been exhaustively studied by Messrs. R. T. Baker and H. G. Smith, 
and the results published in their large work ‘‘A Research on the 
Pines of Australia.’’ One of the principal features in regard to timbers 
of the Australian Cypresses is their comparative power of resistance 
to the attacks of termites (white ants), probably due to the presence in 
the wood of a phenol and other chemical bodies. In addition to their 
value as timber trees, at least two of the species—C. colwmellaris (the 
Sand Cypress) and @. calcarata (the Black Cypress)—possess barks 
with a high, but very variable, tannin content. The inner bark also 
contains an oleo-resin, which when the bark is injured exudes in tears, 
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the resin being variously known as ‘‘ Pine Resin,’’ ‘‘ Cypress Pine Resin,’”’ 
or ‘‘Australian Sandarac.’’ It is particularly well suited for the 
manufacture of pale spirit varnishes. 


CHAPTER XXII. 
Angiosperms (Monocotyledons), 
SOME OF THE PRINCIPAL FAMILIES. 


There has been considerable difference of opinion as to the limits 
of the main plant families of recent years. The present tendency is 
to divide the larger families of the older classifications into several 
smaller ones. In the system of Bentham and Hooker adopted in most of 
the older works in Australia on plants only twenty-three families of 
Monocotyledons were recognised. Engler and Prantl, by subdividing 
some of the larger ones, increased the number to thirty, and Hutchinson, 
in his recently published ‘‘Families of Flowering Plants,’’ recognises 
sixty-seven. 


Eleven of the more important families or natural orders have been 
selected and their characters briefly outlined for the present work. The 
limits of the families are those of the Engler and Prantl system. 


Faminy Graminea (THE GRASSES). 


Grasses are annual or perennial plants, in one group—the bamboos 
—attaining the size of shrubs or trees. The stems are erect or creeping, 
mostly cylindrical, rarely flattened, and usually hollow, being only | 
solid at the nodes. ‘The leaves consist of a sheath, ligule, and blade. 
The sheaths encircle the stem with the margins free—t.e., the sheaths 
are open. At the junction of the sheath and the leaf-blade is usually 
the ligule—a small outgrowth, the presence or absence of which is an 
important point in the determination of grasses from vegetative 
characters alone. It may be membranous or reduced to a fringe of 
hairs. The blades are usually long and narrow. The flowers are mostly 
hermaphrodite, although sometimes, as in the maize, are unisexual. They 
are mostly small and inconspicuous and consist of stamens and pistil, 
and of two or three minute transparent or sometimes fleshy scales 
ealled the lodicules, which are supposed to represent a reduced perianth, 
placed between two or three bracts, the outer ones now called the 
lemmas, although in older descriptions they were usually referred to as 
the flowering glumes, and the inner one called the palea, the whole 
forming a floret or false flower. .The florets may be single, or several 
may be borne together on a slender axis; bearing at the base two empty 
bracts, called the upper and lower glume respectively. The florets and 
glumes together form a spikelet. The fruit (technically termed a 
caryopsis) is usually referred to as grain or ‘‘seed’’ and has a thin 
pericarp adnate to the seed. 


Graminew is the family of the greatest economic importance, as it 
contains the principal grain crops of the world—wheat, rice, barley, 
rye, &e. The native grasses of Queensland number over 500 different 
aie or species and represent very largely the basis of the wealth of the 
tate. 
Faminy Cyprracea (Tur SEpgss). 

The sedges are very closely related to the grasses, but differ in — 

that the stems are mostly triangular and solid, whereas in the grasses 
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the stems are hollow except at the nodes. The flowers in sedges are 
borne in the axil of a single bract, whereas in the grasses they are borne 
in the axil of two bracts—the lemma and palea respectively: In sedges 
the leaf-sheaths are closed, whereas in the grasses they are open, or at 
least the margins are free and not united. 


The sedges, on the whole, are not of much economic consequence. 
They favour rather damp, badly drained situations, and in such places 
often represent quite a considerable bulk of the fodder available. One 
or two, such as Nut Grass (Cyperus rotundus), are very bad weeds of 
cultivation. 

Faminy Pauma (THE Paums). 


Palme is a family of trees, shrubs; or, more rarely, forest climbers. 
The trunk is simple, very rarely branched. The leaves are alternate, 
and in the climbing species—e.g., Lawyer Canes or_Rattans (Calamus 
spp.) are more or less distantly placed along the upper parts of the 
stem. In the arborescent ones they are mostly arranged in a large 
terminal crown, and as they drop off they leave the stem covered with 
leaf sears. The leaf-blade is either palmately or pinnately divided, and 
by this distinction palms can readily be divided into two distinct classes— 
(a) the Fan Palms, and (0) the Pinnately or Feather-leaved Palms. 
The inflorescence variously forms a spike raceme or panicle often very 
large and intricately branched. In the young stage the whole inflor- 
escence is enclosed in a large spathe or the individual branches are 
enclosed in smaller spathes. The flowers are mostly unisexual, male 
and female growing on the same tree and mostly in the same inflor- 
escence, though occasionally they may be on different trees, as in the 
common Date Palm. In a few cases they are hermaphrodite. The flowers 
are typically 3-merous, as in most of the Monocotyledons, though one or 
more of the parts may be abortive or missing. The perianth segments are 
usually cream-coloured and of a rather thick, leathery nature. The 
carpels are three and may be free’or united. In most cases only one 
carpel develops, the other two becoming aborted. The fruit is mainly 
a 1-seeded berry or drupe. : 


The Palms number over 1,000 species. They are essentially tropical 
plants, a few extending to the sub-tropics and a very few to more 
temperate regions—e.g., one in Southern Europe, a few in Korea and 
Southern Japan, a few in New Zealand, and one in Chile. In Australia 
by far the greater number of species occurs in North Queensland. 
Queensland possesses about thirty species, distributed over fifteen genera. 


Faminy ArAce# (Tue Aros). 


The family Aracew is a family of herbs with a tuberous or elongated, 
fleshy rhizome, terrestrial, but often rain-forest (scrub or jungle) climbers, 
clinging to the host tree or to rocks by means of numerous aerial roots. 
The main character of the family is that the flowers are small and 
crowded on a spadix enclosed in a spathe. The individual flowers are 

hermaphrodite or unisexual, the males in the upper part of the spadix, 

the females in the lower; rarely the males and females are on different 
, plants. A perianth is present in the hermaphrodite, but is absent from 
the unisexual flower. The fruit is a many-seeded berry. 


The family contains some important tropical crops, as the Dasheen 
and aro. Some of the species, such as the Arum Lilies, Caladiums, &c., 
-are common in garden culture. The plants contain numerous needles 
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of calcium oxalate which make them inedible in the raw state (see p. 612 
and Plate 260) and only eatable after considerable cooking. A common 
climber in Queensland gardens and bearing an edible fruit is Monstera 
deliciosa. Several members of the family are found growing wild in 
Queensland either as terrestrial herbs (¢.g., Cunjevoi) or as forest 
climbers (é.g., species of Pothos and Raphidophora). 


Famizy BromeniAce2 (THE BroMeniaps or Prneapeue Faminy). 


Bromeliacew is a family of tropical American plants, herbs, or 
epiphytes growing on trees and rocks. The leaves are usually lone 
‘and crowded at the base of the plant. ‘The flowers are borne in a 
terminal inflorescence and are often very showy and accompanied by 
numerous coloured bracts. The perianth is usually distinctly marked 
off into a calyx and corolla. The stamens are mostly six in number, and 
the ovary is inferior. The fruit is a fleshy berry or dry capsule and 
is crowned by the persistent calyx. In one genus (Ananas, the Pine- 
apple) the rhachis of the inflorescence, the bracts, and fruits are 
all welded together, as the fruit ripens, into a fleshy mass producing 
a large succulent synearp. The rhachis further develops beyond the 
inflorescence or ‘‘fruit’’ to develop an apical crown of leaves. 


The species are all natives of tropical America, and several are 
cultivated in Queensland gardens as ornamental plants. The most 
important economically is Ananas sativa, the Pineapple. The leaves 
of the Pineapple and some other members yield an excellent fibre. On 
the inner face at the base of the leaves peculiar absorptive hairs are 
developed which enable Bromeliads to utilise water and plant foods 
in solution, which are held in the dipper-like base formed by the enclos- 
ing leaf-sheaths. This is the reason for applying fertilizer to the base of 
the leaves of pineapple plants as well as, or instead of, to the soil. 


Faminy LintAcem (THe Luis). 

The Liliacew or Lily family is a family of mostly herbaceous plants. 
commonly with a bulbous or rhizomatous base, sometimes climbers, rarely 
arborescent. The leaves are variously shaped; in the arborescent species 
they are mostly crowded at the ends of the trunk or branches. The 
flowers are hermaphrodite and typically 3-merous. The ovary is superior. 
The fruit is either an indehiscent berry or a capsule opening in three 
valves. 

Liliacee is a very large family distributed over both the temperate 
and tropical regions of the world. Some of the species are used as. 
culinary vegetables, as the Onion (Allium, Cepa) ; some in medicine, 
as the Sarsparilla (Smilax officinalis), the Squill (Urginea scilla), and 
the common aloe (Alge vulgaris) ; some for fibre, as the Sisal Hemp 
(Agave sisalana) and the New Zealand Flax (Phormium tenax). Large 
numbers, as Lilies, Tulips, Hyacinth, &c., are cultivated as ornamental 
plants. The family is well represented in Australia. 


Faminry AMARYLLIDACEa (THE AMARYLLIDS). 


As understood by most authors, this family is only separated from 
the true Lilies on the very slender distinction of the ovary and fruit 
being superior in Liliacew and inferior in Amaryllidacew. Hutchinson, 
in his recent work (already quoted), has removed a number of the 
Liliacee into the Amaryllidacew, and has taken as the main character 
of the family an umbellate inflorescence subtended by an involucre of 


two or more bracts. 
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The family is frequent in garden culture, containing the very 
showy species and hybrids of Hippeastrum (generally known in cultiva- 
tion as Amaryllis) and other plants. The family is not numerically 
strong in Australia, the largest genus being Crinwm, of which several 
species are recognised as native. 


Famity Musacem (Tum Bananas). 


In the earlier systems the family Musacew contained several other 
genera than Musa (the Bananas proper). Hutchinson, in his most 
recent treatment, confines the family to the Bananas, excluding the, 
Strelitzias, Travellers’ Tree (Ravenala) and others. The members of the 
genus Musa are treelike herbs, the stem or trunk formed by the spirally 
arranged persistent leaf-bases. The leaf-blade is large, with a strong 
midrib and numerous parallel veins arranged at right angles to it. 
The flowers are mostly unisexual and borne in a long, upright or 
pendulous terminal inflorescence. The female or fruit-bearing flowers 
are borne in the lower, the male or sterile flowers in the upper or 
apical, part of the inflorescence. ‘The flowers are in groups of five 
or more subtended by large, usually reddish-purple bracts. The perianth 
is divided into a distinet calyx and corolla. The calyx is spathaceous, 
open on the inner side and toothed at the apex. The corolla is mostly 
smaller than the calyx and two-lipped. The stamens are five, with or 

without an additional smaller rudimentary one. The ovary is inferior 
and 3-celled. The fruit is fleshy and indehiscent. The seeds (not 
present in the edible cultivated ones) possess a hard testa or seed coat. 


The Bananas number approximately forty-five species widely spread 
over the tropical and subtropical regions of the world. Three species 
are indigenous in North Queensland. 


Famity Zneiperacea (GincER Faminy). 


The members of the family Zingiberacew are perennial herbs gener- 
ally with an underground rhizome. The leaves consist of a lower portion 
(the sheath) and an expanded portion (the blade). At the top of the 
sheath and base of the blade there is usually a small outgrowth—the 
ligule. The inflorescence may be terminal on the leaf-shoots or borne 
on a separate stem. The perianth is distinctly marked off into calyx 
and corolla, The calyx is usually tubular or spathaceous (1.¢., splitting 
open on one side), and is variously toothed at the apex. The corolla is 
united in the lower part, but split into three parts (lobes) in the upper. 
Only one perfect stamen is developed, the other two being united to 
form the labellum, which is usually petal-like, and the showiest part of 
the flower. The ovary is inferior, and the fruit is either capsular or 
more berry-like and indehiscent; the seeds are numerous. 


The family is a tropical one, finding its greatest development in 
the Indo-Malayan region. Several species (Wild Gingers) are found 
in the forests of coastal Queensland. The most important economic 
species is the Ginger (Zingiber officinale). 


Faminy Cannacem (Tur Cannas). 


The Cannas are plants of similar habit to the Gingers, but the 
leaves do not possess ‘a ligule at the junction of sheath and blade. 
The flowers are showy and are borne in a terminal inflorescence. The 
perianth is divided into a distinct calyx and corolla; the calyx consists 
of three sepals, and the corolla of three usually long, narrow petals. 
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The stamens are.six in number, usually only one perfect; the others 
modified into showy petal-like structures, representing the showy part 
of the flower of the numerous cultivated forms. The ovary is superior, 
the fruit a dry capsule, the seeds numerous and round. 


The family consists of a single genus containing several species, 
natives of tropical America. The. limits of the natural species are not 
well defined. The numerous cultivated varieties are the result of 
hybridisation. Canna edulis is cultivated in tropical and subtropical 
‘countries on account of the starch content of its large tubers. It is 
known within Australia and abroad as Queensland Arrowroot. 


Faminy OrcHwAce® (THE ORcHIDS). 


The Orchids constitute a very large family of plants, terrestrial 
(growing in soil) and epiphytic (growing on trees or rocks), or growing 
among decaying vegetable matter. Most of the terrestrial ones are 
tuberous, the tubers being mostly borne in pairs. In the epiphytic 
orchids the stems are mainly creeping, the creeping part being known 
as the rhizome. ‘The ascending stems may be swollen, and are then - 
referred to as pseudo-bulbs, from the Greek pseudos (false) and bulbos 
‘(a bulb). The roots of epiphytic orchids serve not only as a means of 
obtaining nourishment, but a means of attachment. In some cases they 
contain) chlorophyll—the green colouring matter of plants—and probably 
perform in part the functions of leaves. The roots of most epiphytic 
orchids are enclosed in a spongy sheath termed the velamen (Latin, 
meaning a covering). It is the velamen which gives the white, corky 
appearance to orchid roots, especially when dried. It is a many-layered, 
spongy tissue whose function is to suck up rapidly and afterwards hold 
moisture, to be drawn upon by the plant as required. In some extreme 
cases, such as two peculiar subterranean orchids—onhe of which was 
recently found in Western Australia, and ‘the other in New) South 
Wales—roots may be entirely absent. The leaves are extremely variable, 
sometimes being totally absent, and only represented by a few scales on 
the flowering stem, as in the common Dipodiwm punctatum, the Spotted 
or Hyacinth Orchid. In one case—Taeniophylluwm—there are no leaves 
of any sort—not even scale leaves; and in, this case the roots are green- 
coloured and probably perform in part the functions of the leaves. The 
flowers are variously arranged; they may be solitary or in pairs in the 
leaf axils, in racemes or spikes, in heads or in branched panicles. The 
perianth consists of six segments in two series. The three outer members 
of the perianth are generally referred to as the sepals. The back sepal 
is referred to as the dorsal sepal, and the side ones are known as the 
lateral sepals. They may be all very much alike, or the dorsal sepal 
may be markedly different from the lateral ones. The three inner 
members of the perianth are the petals, and a feature of practically all 
orchids is that the lowermost one is very much modified in some way. 
It is generally lobed and differently coloured from other parts of the 
flower, and is called the labellum. The one exception to this rule among 
Queensland orchids is the genus Thelymitra, which contains the Sun 
Orchids. It is to the labellum that the distinctive beauty of some orchids 
1s due, and this member is an extremely important one in orchid classifi- 
cation, particularly in the differentiation of species. The principal 
distinguishing feature of orchid flowers is that the stamens, the style, 
and the stigma are united into one body, usually referred. to as the 
column, The stamen is generally regarded as being. represented in all 
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eases of Australian orchids by a single fertile anther, borne at the top 
of the column. The pollen is mostly somewhat waxy, and is usually 
arranged in two to eight small globose, egg-shaped or club-shaped 
pollinia or pollen masses, which may be extended at one end into a 
straplike body called the caudicle. The stigmas are situated just below 
the anther. They are three distinct (in Cypripedium or Slipper Orchids) 
or usually only one (supposed to be two consolidated). In this latter case 
the upper border is usually, though not always, developed into a small 
body called the rostellum—a hinged or easily detachable organ sup- 
posed to represent a sterile or abortive stigma. The column is variously 
shaped, lobed or winged; it may or may not be developed into a foot at 
the base, and has an important place in orchid classification. The ovary 
is inferior—that is, below the perianth segments and stamens, which 
are situated above it. The ovary eventually develops into a seed capsule, 
the seeds themselves being minute and borne in great abundance. 


Though commonly associated with hot, humid tropical regions, it 
may be mentioned that the members of this family are not confined to 
the tropics and sub-tropics of the world, but are moderately common in 
England, continental Europe, and the temperate parts of the Southern 
Hemisphere. The orchids of the British Isles number approximately 
forty distinct species or kinds, and when we come to countries such as 
France, larger and with a more diversified climate, the number of orchid 
species goes up to seventy-five or eighty. The family is, of course, a 
huge one, and contains more species or different kinds than any other 
family of flowering plants, the number of described species being some- 
where about 20,000. The greatest number are found in countries such 
as New Guinea, Burma, Sumatra, the Malay States, and allied countries. 
Some of the more showy sorts come from the Upper Amazonian and 
Central American region, but more numerous kinds are known from the 
tropics of the old world. 
' [TO BE. CONTINUED. ] 
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COPPER STAND AND CLOTHES DRAINER. 


| 
i nat SS 


Plate 319. 


Take a 40-gallon petrol drum and cut a hole in the top to fit your copper 
tightly under the ledge, about 3 inches in from the edge of the drum for a 10-gallon 
copper. About 12 inches up from the bottom of the drum cut a doorway 12 inches 
wide by 9 inches high. Underneath this, right at the bottom of the drum, cut 
out a piece 12 inches by 4 inches, for removing the ashes. Next procure an old 
lid of another drum and punch a number of holes in it like a grate. Then take two 
very long bolts and put these through the copper stand about 14 feet apart, about 
1 inch under the bottom of the doorway. Place your grate on these bolts and cut 
a small circle at the back of the drum just above the grate. Rivet on a piece 0 
piping for the chimney and your stand is complete. The drainer is just a long piec? 
of tin with the sides turned up and blunted and which is tied with wire to a post. — 
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Animal Health—The Aim of Veterinary 
Science. | 


Professor H. R. SEDDON, D.V.Se., Dean of the Faculty of Veterinary Science, 
University of Queensland, and Veterinary Adviser, Department of Agriculture 
and Stock.* 

With the establishment of the Veterinary School in the University 
of Queensland, and the provision of veterinary education in this 
State, it would seem appropriate to set forth the aims of veterinary 
science and indicate the scope of the work to be undertaken by ou 
graduates. 
IMPORTANCE OF THE ANIMAL INDUSTRIES. 


This audience perhaps needs no reminder of the importance of 
animal production in Queensland, and the effect that successful animal 
production has on the well-being of the State. 


All our foodstuffs of animal origin, with the exception of fish, infant 
foods, and a few prepared delicacies, come from animals fed and 
husbanded within the State; and, with the exception of those cattle 
brought from the Northern Territory, bred and raised entirely within 
the State. Not only all the beef, mutton, pork, and poultry we eat, but 
all our supplies of edible animal products such as milk, butter, cheese, 
and eggs come from our own stock. 

There is, therefore, a very considerable animal population, necessary 
not only to supply our own food requirements, but to some extent those 
of other States of the Commonwealth. Moreover, it furnishes a surplus 
for exportation overseas. 

Of all the Australian States, Queensland is more dependent upon 
the livestock industries than any other, our animal production during 
1934-35 representing 37-4 per cent. of our total production, whilst in 
New South Wales it was 28 per cent., Victoria 27 per cent., South 
Australia 20 per cent., Western Australia 21 per cent., and Tasmania 
22 per cent. . 

The total gross value from animal production in Queensland in 
1934-35 amounted to some 204 million pounds, and of this the value of 
exports of beef, wool, butter, and so on, was 17 millions. Hence we 
€xported about 83 per cent. of the fruits of our pastoral and dairying 
Industries. hs 

To express our animal wealth in another way, we may recall that 
the State of Queensland contains nearly half the cattle,-a fifth of the 
Sheep, a fourth of the pigs, and a fourth of the horses in Australia, whilst 
Our poultry industry, though still smaller than that in four of the other — 

tates, is expanding. 
. Ina very informative article on the subject of the ‘Empty Spaces”’ 
™ Australia, and the possibilities of extending occupation and increasing 
gricultural and pastoral production, the Bank of New South Wales, in 
ts cireular for August of this year, points out that opinions may vary 
a to what area of Australia may be considered as ‘‘desert.’’ The 
Writer of this article suggests that in considering the availability of land 
or settlement we may regard as desert that part of our continent lying 
a RUIN REN AI ey operas neil eS ee are eae 


Se; * Address delivered at the official inauguration of the Faculty of Veterinary 
Clenee within the University of Queensland, at Brisbane, on 29th October, 1936. 
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within the 10 inch line of rainfall in the southern part and the 15 inch 
line-in-the North (the latter owing to the greater evaporation). That 
this “‘desert’’ area of one and a quarter million square miles is not at 
present utilised to any great extent is evidenced by the fact that it 
carries less than 6 per cent. of the sheep population (mainly in Western 
Australia), and 6 per cent. of the cattle (mainly in Queensland). This 
““desert’’ area comprises over one-third of Australia, and, though. at 
present it may not be stocked to capacity, inasmuch as improved water 
supplies would enable it to.carry more, the facts indicate that it is not 
likely to carry any large proportion of the stock in Australia. If one 
accepts this area as ‘‘desert;’’.the available area-of Australia for, effective 
occupation is only some 1,724,600 square miles instead of the actual 
total area of 2,924,600 square miles. 


Particularly important to us in Queensland is that one and three- 
quarter million square miles of country has been deemed potentially 
suitable for settlement, for an examination of its distribution shows 
that nearly one-third (540,000 square miles to be exact) lies within 
this State. i 
~ Whilst opinion may differ as to the real value of much of this 
country, and even if we allow for factors such as soil fertility and 
market accessibility—both of which have an important bearing on 
potential animal production, and which, with other features are in 
favour of States wholly within temperate climes—it still reniains that 
Queensland seems destined to contribute to the live-stock wealth: of 
Australia an even greater share than it does to-day. 


| IMPORTANCE OF ANIMAL HEALTH. 


Whilst our wealth in numbers of animals is very considerable indeed, 
the real value of these to: the community depends upon the use we can 
make of them, and the gain to us from their exploitation. It is of prime 
importance, therefore, that we should get :— 


(a) The maximum production from the living animal, whether it 
be in the form of work, or such products as wool, milk, or 
eges; and peg! 

(6) the maximum return from the dead animal, whether it be in 
the form of beef, mutton, pork, hides, skins, ete. 


Anything, therefore, which prevents or lessens our obtaining the 
full return is a form of wastage and to be obviated if possible. 


Important in this regard is animal health, for, using the late Sir 
Arnold Theiler’s definition, health ‘‘ig that condition of an animal which 
is most suitable for maximum economi¢ exploitation.’? To him ‘thé 
non-productive animal is apparently unhealthy, or better, a diseased 
animal.’’ Though written only seven years ago, so rapid has been the 
increase in knowledge that the truth of this is now even more readily 
apparent, quite recent studies, particularly in nutrition and genetics, 
showing us that many not obviously diseased animals are in reality so. 


RELATION OF HUMAN AND ANIMAL HEALTH. 

Animal health is of importance, however, in another direction, and 
this because there are certain diseases of animals communicable to man. 
(Parenthetically it may be mentioned that there are also certain diseases 
of man transmissible to the lower animals.) As examples of anima 
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diseases which also affect man, we may mention Tuberculosis, Anthrax, 
and Hydatids. The seriousness of these varies, Though the degree to 
Which man in Australia suffers from them may not be as great as in 
certain other countries, these diseases, nevertheless, exact a toll on human 
life and human efficiency, in spite of such measures of control as are 
in operation at the present time to safeguard human health from attack 
by them. Anything that we can do—and there are certainly additional 
measures which could be adopted—will therefore not only lessen animal, 
but human, wastage. DOT s sh. Ale 


‘ANIMALS COMPANIONS TO MAN, 


There is still another way in which animals concern us, a phase ‘of 
animal life which, however, does not bear on our economic needs. J 
refer to animals as companions of man. Dogs, cats, and birds are com- 
monly kept as companions and pets, affording us comfort and mental 
happiness which cannot be expressed in monetary terms, but which none 
the less are of very real value indeed. : 

Certainly, a proportion of our dog population is maintained solely 
that these animals may be of service to us for guarding our possessions, 
or to assist us in droving animals fleeter of foot than ourselves. A 
further proportion is kept for racing purposes, affording devotees of the 
sport enjoyment and opportunity for speculation. But a very large 
proportion of our dogs are not kept for utilitarian or amusement. pur- 
poses, and, though we have been warned by Kipling against ‘‘giving our 
heart to a dog to tear,’’ it still remains that dogs are valued for their 
companionship alone. I, being a man, cannot pretend ‘to understand 
the sentimental value of cats. As there are 24,000 registered dogs in 
the city of Brisbane, there are probably, in Brisbane alone, 100,000 
owners who derive pleasure and comfort from having one, of not more, 
cats about the place. saoe 

Fiven in this age of motoring, one finds evidence in all States of the 
pleasure men and women derive from riding, and not only those who 
rode in pre-motoring days, but those of later generations as well. Few 
can afford to keep a horse and derive that infinite pleasure which is to be 
‘gained by the true horse-lover, but, so popular has riding become in 
recent years, that it would really seem that, contrary to what has been 
said of Australians, they do love a horse and derive pleasure from being 
on horseback. a, 


HOW TO SAFEGUARD ANIMAL HEALTH. 
For many reasons, therefore, animal health should be safeguarded. 


The question is how to do it. 

The dog was probably the first animal domesticated by man, and 
was used by our early ancestors for assistance in hunting, or for guarding 
food from the depredations of wild animals. Apart from any sentimental 
teason, therefore—though this doubtless operated at times—he hada 
material interest in endeavouring, should his dog be wounded or become 
il, to restore it to health. Later, as he domesticated other animals, he 
doubtless cared for them in sickness for much the same reason as we do 
to-day, for he, like us, was dependent on them for transport, for food, 
‘and for raiment. ; pnt 

Through all the ages man has endeavoured to increase his knowledge 
of animal complaints, but one need not attempt here to trace the develop- 
Ments in veterinary learning. Suffice it to say that the healing ‘art as 
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applied to animals was referred to in Babylonian writings of some 4,000 
years ago; that, as with other sciences, knowledge has waxed and waned, 
to wax again; but that since the founding of the first veterinary school, 
in France in 1760, and the setting up of the first in England in 1791, 
others have been established, in country after country, and there has 
been a steady acquiring of knowledge, with increase in practitioners 
of veterinary science, and a recognition by the community that there 
is a real need for the veterinarian. The veterinarian, too, has come to 
realise that much more is required from him than the treatment of the 
sick or injured; that his real province is to safeguard stock from disease, 
to endeavour to maintain health and to assist stockowners in securing 
the best from their flocks and herds, whether they be cattle, sheep, pigs, 
or fowls. 


WHENCE COMES KNOWLEDGE OF ANIMAL HEALTH? 


: Before we can practise measures designed to promote and maintain 
animal health, we must gather a knowledge of how ill-health comes 
about, that is, its causation, and the remedies, both preventive and 
curative, which may be adopted. This knowledge is not to be sought 
solely in one place, and there are three classes of persons, by whose 
united efforts knowledge of animal health is best obtained. I refer to 
the stockowner, the veterinarian working in the field, and the veterinarian 

- working in the laboratory. ‘ 

Nature guards her secrets jealously, and what we suspect to be true 
has to be tested and proved. Field observation and experience must be. 
checked by carefully controlled experiment, and the discoveries of the 
laboratory must be tested out under field conditions. 


Sometimes the clue to the solution of some problem comes from 
field observation; at other times from some purely laboratory experi- 
ment. But, to complete our knowledge we must reconcile the so-called 
theoretical with the so-called practical, and conversely the so-called 
practical with the so-called theoretical. 


Now, the building up of knowledge is a long, often tedious struggle, 
but all who contribute to its acquisition are aided by the stimulus so 
helpful to the true seeker after truth—service for benefit of mankind. 
These contributors do not work independently, striving for their own 
sake to ascertain new facts; they place them in the common pool of 
knowledge, to which flow all the streams of effort, not only those I have 
mentioned, but those from workers in other spheres as well. Thus are 
gathered together the efforts of all observers, of all scientists. Truly a 
community of effort, in which the chemist, the biologist, the physiologist, 
the physicist, the geologist—in fact, the exponents of all the -ologies (and 
even those sciences and arts, which, though not called -ologies, contribute 
in any way,to knowledge of life, and the influences which go to maintain 
it—all, I say, combine to wage war on those factors which cause ill-health 
in stock. 

How appropriate, therefore, that the knowledge we call veterinary 
science should have its intellectual home in a University. 


THE APPLICATION OF KNOWLEDGE OF ANIMAL HEALTH.. 


But the mere acquisition of knowledge is but a means to an end. 
If it is to be worth anything, it must be put into practice. As knowledge 
is acquired so must it be dispersed. A cycle is instituted, for, in the 
dispersal of knowledge, experience adds to it in snowball fashion. 
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And as the various sciences contribute to knowledge, so do the | 
exponents of the various sciences contribute to the education of the 
veterinary graduate, in order that these young men, and women, may 
go out as disciples, preaching and practising animal health. In this way, 
the University lecturers in the sciences I have mentioned contribute to 
the end we have in view, for, whether they actually realise it or not, it 
frequently happens that the wisdom they propound reaches not only the 
ears of their students, but later—though possibly not in the same form 
—the ears of the stockowners. 


ORGANISATION OF VETERINARY SCIENCE. 


It may not be out of place here to indicate the requirements of a 
community for the safeguarding of animal health. They may be sum- 
marised as follows :— 


First, a centre for the training of veterinary graduates. 


Second, a state organisation to direct the activities of those engaged 
on the public behalf in combating ill-health in all its forms. 


Third, a number of veterinarians working independently as private 
practitioners, or engaged by other than State organisations, treating the 
sick, and advising stockowners in order that such animal health as cannot 
be said to be of national importance may be adequately cared for. 


Moreover, that the best results may be attained it is necessary that 
these three work in unison, and particularly important is it that there 
should be the closest liaison between the teaching centre, the research 
centre, and the extension service. 

Let us see what has been done in Queensland to fulfil these require- 
ments. 

Owing to the generous provision of the Queensland Government, 
this University has been able to create a Faculty of Veterinary Science, 
and is providing that Faculty with the staff, accommodation, and 
equipment necessary for the instruction of its students; that is, th 
centre for training which has now been inaugurated. 


The State is also alive to the necessity for building up an organisation _ 
commensurate with the need for developing veterinary knowledge, and 
for applying that knowledge. Thus, it is extending and building up 
those facilities for research, for diagnosis, for administrative control of 
disease, and for the education of the stockowner, and the furnishing 
to him of assistance in animal health problems. Moreover the necessary 
co-operation between the school and the Department of Agriculture and 
Stock has been provided for. 

That those not in State employment should have legal protection 
for their calling, similar to that afforded the other professions, and that 
stockowners should be protected againt inexpert and unskilled persons, 
from quacks and charlatans, the Government to-day introduced in 
Parliament a Veterinary Surgeons Bill. Whilst the passage of that Bill 
will safeguard the interests of the qualified veterinarian, that very safe- 
guard will be a protection to the stockowner. 

It is far from inappropriate that the State should show such sym- 
pathy with, and devote such financial help to, the live stock interests, 
for it should be realised that the well-being of those interests is not simply 
a matter which affects stockowners; it is the concern of every member of 
the community. 
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_. Although, perhaps not unnaturally, the bulk of the cost of institu- 
tions for research, for teaching, and for the dissemination of information 
falls on the State, recent events have shown us that very substantial 
contributions have come from other sources. One. refers to such 
activities as those of the Queensland cattle growers (who have so hand- 
somely contributed, by the stock levy, for researches into Queensland 
problems) ; the Australian Dairy Cattle Research Association (which 
has, with the assistance of the Commonwealth Bank Board and certain 
other public bodies, made possible extended investigations into Conta= 
gious Abortion and Mammitis); the McGarvie Institute (which for 
several years has expended several hundred pounds annually on research 
and given scholarships for students, thus providing future officers for 
the New South Wales Department of Agriculture); the Pasture 
Protection Boards of New South Wales (which, for-several years, have 
contributed approximately £1,000 annually: for research, and another 
£1,000 annually to the Sydney University Veterinary School) ; and the 
Pastoral Research Trust (which arranged the establishment of a fund 
of some £40,000 for research, and following the efforts of which has come 
about the Wool Levy for propaganda and research). Private benefac- 
tions may not have been many, but are very substantial, and one records 
the gift of £20,000 by Sir Frederick McMaster, which made possible the 
establishment by the Council for Scientific and Industrial Research of 
the McMaster Animal Health Laboratory in Sydney; (and here I may 
mention that the ‘John Thomson Lecture’? next year is to be given by 
the officer in charge of that institution, Dr. Clunies Ross) ; then there 
is the Garland Estate, which will assist in veterinary and agricultural 
education in New South Wales; and the more recent Burdekin bequest 
(reported in Brisbane papers of 22nd September, 1936) of £41,993, which 
is to be allowed to accumulate to £50,000, when the interest is to be 
devoted to research into pastoral .problems, probably in New South 
Wales, as the late Mr. Burdekin Was a grazier in that State. 


In addition, certain organised bodies of stockowners haye recently 
undertaken to supply a veterinary service to their members, and so 
amplify the extension work carried out gratis by the various State 
Departments of Agriculture. I refer to the Veterinary Club established. 
by the Graziers’ Co-operative Shearing Company, in Sydney, and the 
more recent appointment by the Graziers’ Association of Victoria of 
their own veterinary adviser. : ~ 


One may point out here, that whilst all these are designed to 
benefit the animal health side of the pastoral industry, those other 
animals, city horses, dogs, and cats, haye not been entirely neglected, for 
two of three veterinary hospitals to be referred to later are supported 


. 


entirely by public subscription. 


Thus we see that within post-war times the consciousness of the 
necessity for direct contribution by groups of owners for research, 
education, and extension work, either in connection with some Govern- 
ment or University institution, or independently, has been aroused. 
Moreover, the feelings of certain owners have been so stirred, either by 
what they have received from the pastoral industry, or from a realisation 
of the need for spontaneous individual help, that they have given freely 
during their lifetime or made provision for a substantial bequest from 
their estars, pase 
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VETERINARY SERVICES AND THEIR ACHIEVEMENTS.” 


We may, I think, dwell for a few moments on past achievements 
and present and future aims, in the field of veterinary science. New 
knowledge gained in the laboratory is perhaps the most spectacular— 
it affords an opportunity for headlines—and its very newness, and the 
knowledge of the overcoming of some obstacle to progress, excite our 
imagination; less spectacular is the steady progress made in extension 
work—there is no sudden turning point as with discovery—and it is only 
after the lapse of a period that one realises the magnitude and worth 
of the results which have been obtained. 


Some little while ago, Dr. J. R. Mohler, the veterinarian in charge 
of the Bureau of Animal Industry of the United States of America— 
which Bureau, incidentally, employs more qualified veterinarians than 
any other organisation in the world, viz., 3,000—in an address entitled 
“Wifty Fruitful Years of Veterinary Science’’—set forth certain achieve- 
ments which he felt veterinary science could justly claim. Though 
recorded as achievements, certain of these are nevertheless still to be 
regarded as aims, for it cannot be said that the full harvest has yet. been 

reaped. te 

~ One may well mention each in turn—with some rearrangement and 
amplification of Dr. Mohler’s claims—for they serve to show the work of 
the present-day veterinarian, and the service he endeavours to render 
to the community. ‘ , iy 


1, Conquest Over Fear of Disease. 


In times past live stock have, either individually or in large numbers, 
been suddenly stricken with disease, bringing disappointment, anguish, 
and mental worry, to say nothing of considerable financial loss, on the 
unfortunate owner. These diseases were then mysterious in their onset; 
their very nature was unknown; they could not be combated; and even 
the most proficient stockowner and the most able veterinarian of those 
days were helpless. Since that time the work of investigators has 
revealed to us the nature of most of these diseases; for a large number of 
measures of control have been evolved, and, in place of that fear of 
animal maladies, there has developed a sense of security in the presence 
of many of these diseases, and a confidence in the ability of veterinary 
science to furnish aid. 


2. Succour of the Sick Animal. 


Instead of empirical, we now have relatively exact knowledge, and 
methods of treatment are based upon rational understanding of the 
causation of disease; so that, whilst we realise that the great healer is 
nature, our actions aim to assist her, and certainly do not hinder her. 


Our knowledge of drugs is more exact, and we have developed. drug 
treatment for diseases which for generations baffled all efforts. We have 
seen the use of one drug—carbon tetrachloride—confer a benefit equal 
to an increase in value of £1 per acre over all land on which sheep 
may contract liver fluke. How valuable this’ discovery has been to the 
live-stock industry may be gathered when I state that, in New South 
Wales alone, there are hundreds of thousands of acres of land so 
troubled. We.have seen X-rays developed for use on animal patients, 
and veterinary surgery advanced to a high plane indeed, the instruments 
and technique employed being the same as for the human patient. . 
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3. Combating of Animal Plagues. 


Whilst our knowledge is still far from perfect, we can, and do, 
prevent the entrance of animal plagues into a country. Certainly we 
cannot always prevent them, and this for much the same reason that the 
police cannot prevent, all crime. We prevent also their spread through 
a country, thus guarding against the extensive mortalities which have, 
through the ages, followed the uncontrolled dispersal of animals. Certain 
diseases have been eradicated from large tracts of land, even from 
states and countries; and the future will, without doubt, lessen the 
geographical distribution of many diseases, and bring about complete 
eradication of not a few—at least in those countries which possess an 
efficient veterinary service. 


Reference to achievements in some other countries, as well as in 
Australia, may not be inappropriate. 


Glanders, at one time a common disease of horses in Great Britain, 
has been eradicated from that country; so has Rabies or ‘‘mad dog’”’ 
disease. Both are diseases which affect man. Cattle Plague has been 
banished from most countries in Europe. It accidentally gained entrance 
to Western Australia in 1923, but, by the adoption of stringent measures 
for its control, at a total cost of between £50,000 and £60,000, we were 
spared the spread of a plague which in the eighteenth century in Germany 
alone caused the loss of 30,000,000 cattle, and less than forty years ago 
caused the death of 80 per cent. of all cattle in South Africa. 


Contagious pleuro-pneumonia has been eradicated from Victoria, 
and in New South Wales is well under control. It is, in fact, enzootic 
(that is to say, it occurs) only in dairy herds round Sydney, and doubt- 
less will in the early future be eradicated from these. Unfortunately for 
New South Wales, this disease exists in Queensland, and, as some 
150,000 to 200,000 cattle go from Queensland to New South Wales every 
year, and it is not possible by mere inspection to detect carriers, the 
disease gains entrance to New South Wales from time to time. 


Thanks to recent researches it is now possible to apply to cattle a 
test which will detect these carriers, but it is a test requiring special 
laboratory facilities. This test has been quite successfully employed for 
picking out carriers of contagious pleuro-pneumonia in a herd, and so 
freeing that herd of the disease. The application of this test to all 
cattle entering New South Wales has been seriously considered. It 
would be a huge undertaking, and the authorities there feel that the cost 
would be too great. This does not mean, however, that the test will not 
be availed of at some future date. (The difficulties I may say are not 
so much with the test, as with holding the animals at the border for the 
period required to test them.) 


Stoeckowners in Tasmania are no longer harassed by losses from 
Black disease, for, following the researches of Australian workers, 
vaccination has afforded a means of preventing it. The extent to which 
vaccination is relied upon in that State may be gauged, when it is stated 
that during the year 1933-34, 125,000 sheep were so treated, all vaccina- 
tion being done voluntarily by stockowners because they realised its 
economic worth, and not because of any governmental requirement. 


Anthrax was once so rife in New South Wales that it occasioned 
considerable annual loss. To overcome it, vaccination of millions of sheep 
and hundreds of thousands of cattle was carried out annually; as a result, 
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losses from that disease have steadily declined, so much so that only about 
a score of properties suffer annually, and the losses of sheep and cattle 
in any one year probably do not exceed 200 head. 


Due to the energetic measures taken against cattle tick in the United 
States of America during the past twenty-nine years, the number of 
counties quarantined has been reduced from 985 to 71, and the cattle 
tick now exists in only three States, over 800,000 square miles of pre- 
viously-infested country (an area one and a-half times that of Queens- 
land) having been cleansed. 

In the United States tuberculosis in cattle and pigs is being 
eradicated, and the magnitude of the work entailed may be gathered 
when we realise that 130,000,000 tuberculin tests have been applied, 
3,500,000 herds have been declared free of the disease, and of a total 
cattle population of 65,000,000, 43,000,000 (seven times as many cattle 
as there are in the whole of Queensland) are under supervision for 
the control of the disease. The aim, as expressed officially, is not 
simply the elimination of the disease from certain dairy herds (as is 
so often the case with tuberculin testing), but complete eradication of 
bovine tuberculosis from that country. 

In Canada, one-fourth of the total cattle population is under test 
for the same disease, which is being eradicated not only from individual 
herds, but from whole areas of country. 


This may well be contrasted with the position in Australia, where we 
find the following :— 

New South Wales: Four country towns have a tubercle-free mill 
supply; and some 62 herds, totalling 4,448 animals, are officially 
accredited as tubercle-free. (Of these 4,448, 1,890 are Government- 
owned animals.) 

Victoria: Hight herds, with a total of 1,073 cattle, have been 
accredited as tubercle-free, but in the case of no town is the milk supply 
wholly from tuberele-free animals. © 

Tasmama: The whole of the dairy herds supplying Launceston have 
been under test for some years. The majority are now tubercle-free, 
and that town may be expected, in the near future, to have a tubercle-free 
milk supply. 

Queensland: A number of dairy farmers have had their herds 
tested, but again only a very small number of owners are attempting to 
banish tuberculosis from their herds. Only one dairy in Queensland has 
so far complied with the requirements set down for a fully-certified dairy 


—that is a herd free not only from tuberculosis, but. from certain other 


diseases, and producing milk conforming with a certain standard. 
Other States: I have no definite knowledge, but the position is, I 
think, much the same. 
Canberra, however, has a tubercle-free milk supply. 


Contagious abortion and contagious mastitis, both serious diseases, 
present in Australia and causing considerable wastage in our dairy 


- Industry, are being dealt with in the United States of America by 


a disease control programme similar to that for tuberculosis. 

One could go on and mention many more similar examples, both 
here and abroad, but sufficient has been said to establish the point that 
animal plagues are being combated. 
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4. Contribution to Human Health. 


Such control is now exercised over many diseases communicable to 
man that, at least in civilised countries, many of these diseases no longer 
- menace human health. Veterinary meat inspection, such as we have 
for the City of Brisbane, removes from us the danger of disease spread by 
animal foodstuffs, and assures to us the supply of wholesome meat. 


In other countries veterinary meat inspection is being utilised to a 
much greater extent than in Australia. In New Zealand every town of 
over 5,000 inhabitants has its municipal abattoir, and the inspector, if 
not a fully-trained veterinarian, works under veterinary supervision. 


In several European countries every town of over 2,000 inhabitants 
has a public abattoir, and veterinary inspection is obligatory; in the 
other countries the smaller towns are not so well served, but the same 
system obtains, A similar state of affairs exists in certain American 
countries, for instance, the United States, Canada, and Brazil, 


Having in view the position in most civilised countries, one can 
readily see how considerable improvement could be effected in Australia. 


Considerable effort is made in certain countries to avoid danger to 
human health from diseases which might be contracted through milk. 
The most important of these diseases is tuberculosis, but, though control 
of tuberculosis in cattle is being undertaken in many countries, such is 
being done primarily because of the loss the disease causes the cattle and 
pig industries, and not for the influence on human health. That this 
influence is by no means negligible, however, is evidenced by the fact 
that already the improvement in the United States of America and 
Canada is reflected in lessened incidence of tuberculosis in infants. 


5, Improvement in Economic Stability, 


For economic stability of a country such as ours there must be 
regular animal production, regular. supplies of animal products, and 
stabilised markets, The control of marketing is not the province of the 
veterinarian, but as stability of market depends very largely upon 
regularity of supplies, and these again on the absence of influences 
calculated to upset regular supply, the veterinarian is not without some 
responsibility. Extensive disease epizootics (that is, animal plagues), 
may upset, for one or for several years, the nation’s food supplies or its 
animal exports, and the control of disease, by preventing such occur- 
rences, favours economic stability. : 


One hesitates to think what would have been the effect on Australia’s 
wool industry had sheep scab not been eradicated. One has only to recall ° 
the toll exacted on the cattle industry as tick fever spread through 
Queensland, causing, it is estimated, the deaths of 2,000,000 cattle 
between the years 1594 and 1900. To this may well be added the-heavy 
annual toll since that date from mortality, from cost of vaccination, from 
cost of dipping, from restrictions on stock movements, and from inability 
to utilise ticky areas for non-irimune stock. ; 


Recently; however, it has been shown to be possible to take cattle 
from a non-ticky area and to depasture them with safety in some of our 
worst tick-infested country, a thoroughly sound and safe means of 
immunisation against the three types of tick fever in this State having 
been evolved. 
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With eradication of disease much freer. movement of stock is 
possible.- There is no need to vaccinate; no need for quarantine, and no 
need for inspections to check the spread of disease by cattle movement. 
During recent years the United States of America has suffered consid- 
erably from drought, but, thanks to its policy of tick eradication, areas 


from which cattle tick had been eradicated provided relief country for 
over 1,000,000 cattle in one year alone. 


Ability to control fluke, and stomach and bowel worms, has placed 
sheep production on a much more stable basis, enabling it to be carried 
out in localities which a few years ago were regarded as “unsound, ’’ 


The excellent control now exercised over anthrax in Australia has 
placed this country in a very fortunate position in connection with the 
hides industry. As it is possible for hides from Australia to be certified 
free of anthrax, they are not, like hides from’ many other countries; 
subject. to trade embargoes, nor is it necessary to sterilise them before 
using them for trade purposes. Australian hides, therefore, have’ a free 
market, and the tanning industry is materially assisted, for to the cost 
of the raw product it is not necessary to add cost of disinfection. 


But ill-health is not always the result of animal plagues. It may 
be caused by other things than microbes and parasites, and one of the 
commonest in Australia is faulty nutrition. Sometimes it is a matter of 
quantity of food, sometimes of quality. Though important investigations 
have been undertaken on the use of concentrated foods in times of drought 
or as supplements to natural pasture, much additional investigation is 
necessary. j ; ego 

We hope to utilise for stock much of our country as yet uncleared 
or utilised to only a limited extent. Like other countries, we shall have 
to develop our fattening and dairying areas so that they provide more, 
better, and more regular supplies of foodstufts ‘than is possible when we 
rely on natural pasture alone. We require our pastures to be such that, 
if possible, we have continuity of adequate foodstuffs. For those parts 
where this is not possible, we require food supplements at economic 
prices. This is a matter for team work, and there is considerable scope 
indeed for the combined efforts of the agriculturalist, the agrostologist, 
the agronomist, the biochemist, and the veterinarian, in order that this 
desirable state of affairs may be brought about. i 

Not only feeding but breeding also is important, and though as yet 
T have only a limited experience of the cattle industry in this State, I 
am of opinion that we shall have to exert very considerable effort in this 
direction also.. Our watchword for both feeding and breeding might 
well be wuformity, for in Australia there is, in my opinion, too much 
diversity. We know what standardisation has accomplished for certain 
industries; can we not feel assured it will do much for the animal 
industries? 

It: has been shown that there are considerable areas in Australia 
where there exists a phosphorus deficiency in the soil, this being reflected 
in the pasture, so that stock grazed on that pasture do not get the 
requisite mineral for proper bone formation, and consequently sufter 
‘from eripples. It has recently been found, also, that along a large part 
of the southern border of Australia there exists in sheep a disease which 


_ 18 due to a deficieney of cobalt. As these deficiencies very definitely 


affect the soundness of the country for stock, their elimination by the 
Provision of preventive and. curative licks will be of considerable benefit, 
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Phosphorus deficiency can be combated, but the use of phosphatic 
supplements is by no means as general as it should be. Practical measures 
for the overcoming of the cobalt deficiency are in sight, and doubtless ere 
long economic livestock production will become possible in areas where 
this deficiency exists. 


There are other diseases with a nutritional basis, some purely nutri- 
tional, others actually due to some other agent but confined to animals 
in which some nutritional disturbance is present. Researches, several 
quite recent, have shown us how some of these diseases may be pre- 
vented or cured. And, although in this nutritional work the chemist, 
particularly the biochemist, has played a marked part, the veterinarian 
has contributed his share, for, thanks to the basal knowledge provided 
by the biochemist, the veterinarian has developed lines of treatment 
so that the dairy farmer is no longer seriously troubled by such com- 
plaints as milk fever, grass staggers, and carrion poisoning, nor the 
grazier by twin-lamb disease. 


Unfortunately, we know only too well that there are many other 
problems awaiting solution, or awaiting an economic means of preven- 
tion, and it is in this direction that the efforts of our future graduates 
will perhaps be most needed, in order that, by the prevention of wastage 
from ill-health, the stability of the livestock industries may be assured. 


6. Humane Treatment of Animals. 


; I have referred to present-day ability to treat successfully animals 
which, like ourselves, unfortunately, suffer ill-health. Most of our 
interest is in the material exploitation of animals for our own gain, but 
there is another side to our nature. I refer to the humanity of our 
treatment. 
We should not fail to remember that the lower animals are like 
ourselves—they have feelings, they suffer pain—and surely we, as fellow 
living beings, have some responsibility in preventing their suffering. 


Recently I had the opportunity of seeing three public veterinary 
hospitals in the South. At one 16,000, at another 8,000, and at the 
third some 3,000 individual animals are treated each year. Being 
situated in the city, it is natural that the majority of these animals 
were dogs and cats. Two of these institutions, in addition, take from 
the streets some thousands of unwanted dogs and cats and those which 
have strayed far from home. Often these animals are suffering from 
disease, and all too often they are starving or show evidence of having 
been otherwise ill-cared for. Many of these animals are nursed to 
health and, if possible, owners are found for them. 


As the barbarities of early times have passed away and man has 
become kindlier, it is good to feel that he is being assisted by what 
various sciences have given us for the relief of animal suffering. Per- 
haps the most important is the provision of anesthetics, both general 
and local, and I may here mention that not only chloroform, ether, and 
cocaine, but the newer methods and the most recently discovered drugs 
for producing anesthesia are commonly used by the present-day trained 
veterinary surgeon. 


It is really remarkable the way in which these different veterinary 
hospitals have sprung up in Great Britain and in parts of Australia, 
and wherever they have been established their resources have beeD 


. 
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utilised to the utmost. Whilst veterinary surgeons may carry on exten- 
sive practices they cannot undertake all the needs of the community, 
and, particularly for animals belonging to the poorer classes, there is 
a real need for clinics to which they may take their dumb friends when. 
they are sick or injured. We look forward in Brisbane, therefore, to 
the clinic to be established at our veterinary school undertaking humane 
treatment of animals which otherwise would not be brought to those: 
skilled to treat them. —, Sophie RA a 


7, Assistance in Industrial Development. 


‘There are two types of industrial undertakings intimately associated 
with animals. First, there is that type associated with the exploitation 
of animal products, that is, the fresh, frozen, and chilled meat industries, — 
the butter and cheese industries, the milk industry, and the poultry 
industry. Whilst this exploitation of animal products is chiefly a matter 
for the manufacturer or purveyor, we find that, quite apart from what: 
the veterinarian has to do concerning the health of the living animal, 
he also contributes some assistance to the purely industrial side itself. 
To exemplify :—It is a prerequisite that all frozen and chilled meat 
exported from Australia has to be inspected and passed by a veterinary 
officer of the Commonwealth Government. Again, extensive investiga- 
tions have been undertaken by the Council for Scientific and Industrial 
Research to determine the best method of sending chilled meat overseas 
and combating troubles which are liable to develop in such a product. 
It is not without interest to note that in the team of workers employed 
in these investigations there is, in addition to a bacteriologist, a chemist, 
and a physicist, a veterinarian. Thus does science become the hand- 
maiden of industry. F 

There is, however, another type of industry associated with animal 
production. I refer to those industries concerned in the manufacture 
of licks, special foods, medicines, vaccines, and so forth, for use on stock. 
Anyone familiar with the products will appreciate the size and import- 
ance of these industries. The technical knowledge responsible for many - 
of these products comes from the veterinarian, and certain of these 
industries exist solely to provide the stockowner with remedies advocated 
by the veterinarian. 


8. Improvement in International Understanding. 


_ Veterinarians as a profession have for some time had an. inter- 
national conscience. I would remind you that in 1863 John Gamgee 
(an English veterinary surgeon, then a Professor at the Royal Veterinary 
College in London) issued a circular inviting teachers in the veterinary 
colleges and practising veterinary surgeons from all parts of Europe 
to attend a congress in Hamburg to devise means for the control of 
animal plagues and in particular the spread of contagious diseases from 
one country to another. That congress was attended by. 101 veterin- 
arians, and it marked the inauguration of regular international veterin- 
ary congresses which from then to the beginning of the Great War 
were held every four years. The congress in 1914 was held in the 
early days of that fateful August, and broke up precipitately as the 
war clouds foregathered. From then, unfortunately, there was a period 
of sixteen years until the succeeding veterinary congress in 1930. 

well remember the applause that greeted the president when he remarked 
that he was sure that it was ‘‘the earnest desire of every member that 
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the congress might be able to gather up and reunite more firmly the 
threads that had been broken sixteen years previously.”’ 


At the succeeding congress, in Boston, in 1934, 2,815 members were 
enrolled, the majority, naturally, being veterinarians resident in the 
North American continent, but 655 were from overseas. Fifty-seven 
countries were personally represented, some by very large delegations. 


Those attending this, as other veterinary congresses, were not there 
to secure information for themselves alone, or solely for the benefit of 
their nations. They were there, as anyone who has read the proceedings 
would know, to pool their knowledge that mankind at large might 
benefit. 


And that later-day development, the League of Nations, has fur- 
- thered this betterment of international understanding and co-operation 
in veterinary matters. In 1924 it set up the International Office of 
Epizootics in Paris, entrusting to it the duty of undertaking the scien- 
tific struggle against diseases of animals. This international office, 
- unlike the international veterinary congress, which is purely a meeting 
carried out by the goodwill of veterinarians, rests upon even stronger 
foundations, for all delegates to its meetings attend solely as accredited 
representatives of their governments. 


Though all this be but like a drop in the ocean, it is such actions 
which tend toward a better understanding between nations and encourage 
the desire of the peoples of the world to live at peace with one another. 


From what has been said it will be gathered that there is indeed 
wide scope for the veterinarian, and that, while young as a modern-day 
profession, and with much to do, veterinary scientists can, with some 
pride, look back at the work of the earlier practitioners—persons who, 

in spite of the lack of present-day facilities, have achieved much. 


_ If we of to-day are awed by the magnitude of our task we can 
derive consolation from the fact that our profession, whilst young, is 
virile, that it will not have to fight the battle alone (for it will have 


_ the ready co-operation of all interests concerned), that it will derive 


assistance from the men of other sciences, and, moreover, that its 
members have that ‘‘will to win’’ that is so characteristically displayed 
by Australians on their cricketing and on their battlefields. 


‘ 


INFLUENCE OF THE FACULTY ON SCIENTIFIC RESEARCH. 


Thanks to the munificence of the Government of Queensland and 

largely through the interest and foresight of the Honourable the Minister 
for Agriculture and Stock, a Faculty of Veterinary Science has been 
established in this University, in accordance with the recommendations 
of the committee appointed by the Honourable the Premier. ‘To all 
those who have contributed to bring it about Queensland owes a debt 


indeed. 


The Faculty, in the words of that report, is to train men to under- 
_ take scientific research in animal problems which are specific to 
Queensland, and the progressive practical elucidation of the problems 
_ themselves. Whilst striving to carry out the trust so imposed upon us, 
_ we should, I think, take the broadest view of our responsibilities. There 
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should be no ambiguity as to our objects, which may be set forth briefly 
as follows:— f 


Firstly, to provide for students the means of acquiring a full and 
proper knowledge of veterinary science. 


Secondly, to provide a central fount of wisdom and experience 
in all matters pertaining to animal health—a fount from 
which not only our graduates, but other veterinarians in 
Queensland, may draw assistance and inspiration, and to 
which they may turn for guidance. 


Thirdly, to keep in touch with the needs of our stockowners that 
we may assist them, in whatever way possible, to derive the 
maximum profit and pleasure from their animals. Sora 


The machinery has been created. It is for us to look after it, foal 
that it runs smoothly, and that it accomplishes the purpose for which it 
was designed. 


CURING OF PINEAPPLE-PLANTING MATERIAL. 


The stripping of dried or aged leaves from the bases of crowns, slips, or suckers 
prior to planting is now a fairly general practice on pineapple plantations, and 
one which is highly commendable for several reasons. However, the need for 
adequate ‘‘curing’’ or drying out of planting material after stripping is not yet 
so generally recognised. Curing of planting material is valuable chiefly as a 
preventive measure against losses from the disease of young pineapple plants, 
known commonly as base rot. Experimental work has shown that adequate curing 
is by far the most effective method of attacking this disease; it is infinitely more 
effective than preplanting treatment with any known fungicidal dip or spray. The 
reason for this is simple and easily understood. The fungus which causes base 
rot in young plants is also the causal agent of the disease of pineapple fruits 
known as soft rot or water blister. This fungus can gain entry to plant or fruit 
tissues through a freshly-cut or injured surface only. The wounds resulting from 
the stripping of basal leaves from planting material will quickly heal over by the | 
formation of protective cork tissue if left exposed to the drying influences of sun-— 
light and air for a few days. Once the wounds are covered by a layer of corky 


tissue, the causal fungus of base rot can no longer gain entry to the stump through = 


them. If, however, planting material is inserted in the ground immediately after 


stripping or before healing of the wounds has been completed, heavy losses from 


base rot may result, especially if the soil is wet or rain occurs shortly: after planting. 


The length of time necessary for proper curing of pineapple planting material 
varies with the methods adopted and with the type of planting material, Tor 
example, soft succulent slips would require a longer curing period than hard woody 
suckers. If the freshly-trimmed planting material is cured by standing it upside- 
down in the sun on a special ‘‘trimming-ground’’ a day or so of exposure will 
usually be enough to harden the injured tissues sufficiently to present entry of the 
base rot organism. A better plan, however, is to strip the suckers or slips in the 
field immediately after their removal from the plants, and then place them back on 
top of the mother plants for curing, where they may be allowed to remain without 
injury until required for planting. However, in this method a curing period of at 
least a week of dry weather, and preferably longer, is desirable, — Planting material 
cured on the mother plants does not suffer appreciable injury if held for periods 
up to two months between picking and planting, owing to the fact that while air 
circulates freely around it the foliage of the parent plants affords some protection 
from strong winds and direct sunlight. On the other hand, the vitality of planting 
material cured upside-down in the sun is likely to be impaired by extremely long 
drying periods. This loss of vitality is shown by the slowness with which rooting 
takes place, and the subsequent retarded growth of the plants. 
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Three-day Sickness of Cattle. 


(Ephemeral Fever.) : ‘at 
Cc. R. MULHEARN, BV.Se., Acting Director, Animal wan Sea Q. 


RATHER unusual disease, in which the main symptoms are a 
fleeting fever and lameness, made its appearance amongst cattle in 
Northern Queensland during the first half of this year. The first cases 
were reported in the vicinity of Burketown, but a large area of country 
around the base of the Gulf of Carpentaria soon became infected. The 
disease then rapidly spread from this area until by the end of September 
outbreaks had occurred at various centres on the east. coast extending 
from the Daintree Valley to Bowen. 


As a result of investigations carried out at the Animal Health 
Station, Oonoonba, and elsewhere it has been ascertained that this disease 
is very similar to, if a identical with, a disease of cattle known as 
“three-day sickness” “‘ephemeral fever’’ in other tropical countries. 


There is no evidence to indicate that this disease has ever appeared 
previously in Australia, and it is probable that the infection was 
recently introduced. 

Animals Susceptible. 


Bovines. appear to be. the only animals that contract the disease 
naturally in the field, for outbreaks have occurred over a wide area of 
country, and all other species of domestic animals must have been 
exposed to infection, yet there has not been a single record of a case of 
this sickness in Queensland in any animal other than a bovine. An 
attempt was made to transmit the disease experimentally to sheep and 
goats, but this was unsuccessful, for these animals remained healthy 
following the inoculation. 


_ Cattle of all breeds appear to be susceptible, for in addition to the 
European types cases have been recorded in animals showing distinct 
evidence of the Brahman cross. As a general rule, mature cattle appear 
to be more susceptible than calves; nevertheless animals under six months 
of age can become infected and present typical pictures of the sickness. 


Cause and Transmission of the Disease. 


The: cause of the disease is not definitely known, although it has 
been established that it is of an infectious nature, and typical cases have 
been produced experimentally by inoculation of blood from a sick into 
a healthy animal. This would indicate that the causal organism is 
present in the blood of the sick animal, and suggests that the disease may 
be transmitted from one animal to another by means of blood-sucking 
flies or other insects. 


A large amount of evidence collected from natural outbreaks in the 
field would appear to confirm such a theory, for several outbreaks and 
individual cases of the disease haye been reported in which the animal 
- that developed the sickness had never been in contact with any other 
animals. It is doubtful if the disease can be transmitted purely by 
contact, for experiments have been carried out in which sick and healthy 
animals were confined together in small pens and were feeding and 
drinking from the same containers, yet the healthy animals failed to 
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contract the disease, although subsequent experiments proved them to 
be susceptible. Even if the disease is not contagious—that is, it cannot 
be transmitted purely by contact—there is no doubt that it is highly 
infectious, for once it becomes introduced on to a property it soon spreads 
until in many cases a large percentage of the animals become infected 
in a few weeks. ae. 

Symptoms. 


Following blood inoculation the period of incubation (Le., the time 
from the inoculation until the first symptoms appear) varies from two 
to five days. The disease is best described as occurring in three stages. 
These are— cs Pa 


1. A stage in which fever is the prominent symptom. This lasts 
for about twenty-four hours. 


2. A stage in which muscular stiffness and lameness are evident. 
This usually lasts from one to two days. ; 


3, Recovery. This is the period during which the animal shows 
signs of improvement but still exhibits symptoms of stiffness, 
&e., before returning to normal, usually about one day. 


As a general rule the disease appears to-come on very suddenly in 
the field, and the animal is well advanced in the stage of fever before 
the owner realises that it is sick, 


Plate 320. Lar 
THREE Day SICKNESS.—Experimental Case of Disease. Note General 
a} Attitude of the Affected Beast. 


The first sign of the sickness is a rise in temperature, and if the 
animal is closely observed at this stage it will be noticed that it is not 
quite normal. The temperature continues to rise for a period of from 
twelve to twenty-four hours, until it reaches a maximum of between 
106 deg, and 107 deg. Fahr. By this time the animal is more noticeably 
ill and it has ceased eating and cudding. However, it usually remaing 
In a standing position, and will walk normally or at most a little slug- 
gishly on being driven. In milch cows there is a marked diminution 

m the milk supply, and there may even be total suppression. 
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If running at large the sick animal will usually leave the rest of 
the herd, seek the shade, and stand with its head and ears drooping. 
In some cases the respiration becomes slightly accelerated and jerky, 
but in many animals this is not noticeable. At an early stage of the 
disease, usually at the first rise of temperature, a discharge ig noticed 
from the eyes. This is of a watery nature and at first is not very obvious, 
but it becomes more copious as the temperature reaches its maximum, 
and it then sometimes contains a little pus. The amount of this discharge 
varies in different animals, and in some it is so pronounced that it runs 
down and stains the side of the face, whilst in others the tears drop 
only occasionally from the eyes, and they would not be noticed unless 
careful observations were made. A discharge from the nose usually 
appears about the same time as that from the eyes. This is at first 
watery but soon becomes mucoid and stringy, and it is not unusual at 
this stage of the disease to see the animal with strings ofthis mucoid 
material about 3 to 6 inches long hanging from one or both nostrils. 
This discharge usually remains clear, but in occasional cases it may 
become slightly ‘‘pussy’’ or turbid. At the same time saliva drops freely 
from the mouth, and it may at times become frothy. 


All the changes mentioned are noticed on the first day, and they 
represent the first or fevered stage of the sickness. If the animal is 
running in the paddock and is not under close observation, this stage may 
not be noticed. Occasionally, and particularly in young animals, recovery 
follows after this stage, and the animals return to normal after being 
sick only one day and without showing signs of muscular stiffness or 


lameness. 


In typical cases the second or rheumatic stage of the disease follows 


the febrile stage, and is seen at the beginning of the second day. 


Frequently the temperature on the second morning is down to normal, 
but it may rise again to about 104 deg. by the afternoon. The animal 
is usually found lying down when this stage has developed, and even 
though it may be comparatively wild and resent handling when in 
normal health, it may make no effort to move when approached. When 
the animal is lying down the head is often resting round on the side of 
the ribs, as in cases of milk fever. At this stage it is apparent that the 
animal is sick, and its general appearance causes alarm to the 


- owner if it is his first experience with this disease. The animal has no 


desire to rise, and difficulty is usually experienced in forcing it to do 
so, but when forced to stand there may be some quivering of the muscles 


and the beast may have difficulty at first in maintaining’ its upright 


position. The hindquarters, when affected, sway from side to side before 


' they become steady. The animal may move off after standing for a 


while, but more often it has to be forced to walk, when pronounced 
lameness is obvious. This may affect either one, two, three, or all four 
legs. Usually only one or two legs are affected, and to such an extent 
that at first the animal appears to be unable to bear any weight on them. 


_ When all four legs are affected the gait is very proppy and stilted. On_ 


walking there is little flexion of any of the limbs, and the toes are 
dragged along, leaving a mark on the ground. After walking a little 
distance the gait becomes better, but there is still obvious lameness. 
When allowed to stand the legs are usually placed well under the body 


and the back may be arched, according to the number and position of 


the legs affected. The beast soon returns to the recumbent position on 
being left alone. 
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At this stage of the disease the discharge from the eyes has usually 
cleared up, although the hair over the side of the face may be still 
matted. However, in some cases a swelling appears around the eyes 
and the eyeballs become very prominent, due to abnormal pressure at 
the back of the eye. The nasal discharge usually remains quite copious, 
and mucoid strings continually form and extend down from the nose 
before dropping off. : 

The general appearance of the animal suggests one of fullness, 
particularly in the left flank, although this is by no means present to 


the same degree as in cases of hoven or blgat. In some cases gas has 


been detected under the skin, and this is most commonly seen behind 
the shoulders. There may even be a slight swelling in this area. 


Plate 321. Side 
TurEE Day SickNress.—Another Experimental Case. 
Note Discharge from Eyes and Nose. 


The consistency of the feces varies. In some cases constipation is 


present, whilst in others there may be a foul smelling diarrhea. How- 
ever, in the majority of animals under our observation there has been 
little change from the normal in this respect. If the disease is at all 
severe, there is usually a total suppression of the milk supply in dairy 
cows, and all animals will spend most of this day lying down. 


On the third day there are usually signs of improvement, and animals 
may recommence eating and chewing their cud. The temperature is 
usually back to normal, but stiffness or lameness is still evident in one 
or more legs. It is sometimes noticed that a limb which was showing 
obvious lameness on the second day has recovered, whilst one of the 
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other limbs which was apparently normal previously has developed 
lameness. The nasal discharge is still present, though now not so: 
obvious. Towards the end of the third day the general condition of the. 
animal is much improved, and usually by the fourth day the animal. 
has almost completely recovered, except that there may still be some; 


stiffness of the limbs. This, however, is not an obvious lameness, and it. 


usually soon disappears. In dairy cows the milk supply tends to: 
increase again about the third or fourth day in uncomplicated cases, and 
it is usually back to normal at the end of a week. 


The changes described are those observed in a typical case of the 
disease, and it will be seen that the sickness usually extends over a period 
of three ‘days, hence the name ‘‘three-day sickness.’’ 


Atypical cases are by no means uncommon, and .these may vary 
considerably. In some the febrile stage may last over a period of several 
days, followed by recovery without any marked symptoms of lameness, 
although the animal will do very little walking and spend most of the 
time lying down. In other cases the animal will go down on the second 
day and appear to completely lose the power of either the fore or hind 
limbs; so that all efforts to force it to stand prove futile. This condition 
may prevail from a week to a fortnight, and is most commonly seen in 
dairy cows. More often the hind limbs are thus affected, and the animal 
can partially raise itself on its forelegs. 


The appetite returns after one or two days, and the general appear- 
ance becomes bright, but the animal may be down for up to a fortnight 
before it can again stand and bear any weight on its legs. Most of such 
cases recover, provided they are carefully nursed whilst on the ground,. 

_ but the milk supply is greatly diminished, and it may or may not return 
when the cow eventually is able to stand again. 


As a general rule, the mortality rate in uncomplicated cases is very 
low, being at the rate of about one to five cases per 1,000. In those 
cases where death has occurred there is usually some other complicating 
factor, such as general poverty, undue and forced exertion, such ag in 
travelling cattle or cows advanced in pregnancy. 


Plate 322. : 
THREE Day SickNEss,—Another Photograph of same Animal. 
Note Discharge from Eye and Nose. (Experimental Case.) 
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Post-mortem Changes. | 

When death occurs in uncomplicated cases of the disease the post- 
mortem findings are not very outstanding. There may bean abnormal 
quantity of air in the tissues under the skin, and generally also some 
air may be noticed under the covering of the ‘lungs, particularly at the 
borders. The lining of the wind pipe or trachea and its branches into 
the lungs’may be inflamed and swollen and covered with a clear 
tenacious mucus similar to the nasal discharge prior to death. Some- 
times a straw-coloured fluid is found in the chest cavity, and this fluid 
may also be present in the sae around the heart. The abomasum or 
fourth stomach may be slightly inflamed, and there is usually some 
evidence of recent bleeding from the lining of this organ, The spleen 
may be slightly enlarged, and the gall bladder is often unduly full of 
fluid bile. However, there is no outstanding post-mortem change which 
ean be taken as definitely diagnostic of this disease. 


Treatment. 


Medical treatment in the form of drenching is not recommended in 
uncomplicated cases of this sickness, particularly so when stiffness of 
the neck muscles is evident. In such: cases the animal is not able to 
swallow normally, and there is a grave danger of portion of the drench 
entering the lungs and giving rise to pneumonia. Several cases have come 
before our notice in which animals have recovered from three-day sick- 
ness, but subsequently died of pneumonia as a result of being drenched. 


Provided the sick animals are well looked after and are placed in a 
shaded and protected position so that they will not be knocked about by 
other animals, and are protected from extreme climatic conditions, an 
uneventful recovery takes place in a few days. It must be borne in 
mind that many sick animals cannot travel for water, and those that 
can are not in a fit state to enter a waterhole to drink; consequently, it 
is essential that an adequate supply of water should be made available 
to the animals at all stages of the sickness. Potassium nitrate at the rate 
of 1 oz. to each 4 gallons should be added to this water walisers the animals 
are in the fevered stage of the disease. 


When an animal becomes cast and remains down for antl days, 
it should be made comfortable by the provision of an adequate quantity 
of bedding. It should be turned over from one side to the other at. least 
twice a day. The affected limbs should also be fomented by the applica- 
tion of rugs which have been steeped in hot water and then wrung out. 

Following this the limbs should he well massaged, working ‘avon the 
fetlocks towards the body. 


Sereventicn and Control, 
Although there is no evidence to indicate that the disease is 


- contagious, it is advisable to isolate the sick animals, particularly so 


when only a few cases of disease have occurred. 


Sick animals or those that have recently recovered should not be 
travelled, as this may lead. to the spreading of the disease. : 


However, as the infection is probably also spread by winged insects, 
it is not possible to confine it to any specified areas by quarantine 
measures. Nevertheless, owners are advised not to allow cattle from 
known infected holdings on to their property, for such animals may act 
as a reservoir, from which the disease will become established. 
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UNSETTLED weather. prevailed during the month of November, 
storms yielding over an inch of rain being received at many 
eentres. Unfortunately, the falls have not been general, and, following 
on a long dry period, are totally insufficient to promote plant growth 


or greatly revive pastures. Where heavier rains have been received 


it will be possible to proceed with the sowing of summer crops such as 
maize, sorghum, peanuts, and general fodder crops, but even in such 
- favoured areas further rains will be required in the near future to, 
maintain growth. A large area of land has been prepared for summer 
 sowings, awaiting favourable conditions, as farmers are particularly 
anxious to replenish their fodder reserves as well as to provide for 
present urgent requirements. 
WHEAT. 


- Harvesting was jprattically finalised by the end of November, 
ripening being accelerated by the dry seasonal conditions. Although 
the aggregate yield will be below average, the quality of the grain is 
excellent, a high proportion being suitable for seed purposes. Some 
excellent yields are reported from individual areas, where early fallow- 
ing was practised in order to conserve moisture resulting from summer 


= rains. The large area hurriedly prepared towards sowing time, 


together with that sown principally for feed, results in considerably 
~ lowering the State’s average yield per acre. This is particularly notice 
able during a period of under-average rainfall. } 


- In the Dawson Valley and Callide districts, where a small area is 
placed under wheat, the resultant yield has been very satisfactory 
despite the low rainfall received during the growing period of the crop. 
On the Downs many crops have been cut with the binder in order to 
conserve straw. ‘This draws attention to the fact that during the 


e present season many farmers would have received a higher return by 
marketing their crops as hay or chaff. Owing to the partial failure 


experienced by many growers, the cultivation of wheat as a summer 
crop has been suggested. Although accurate experimental work has 


not been carried out in this direction, it is known that individual farmers 
have raised satisfactory crops from November and December sowings, 


and also from self-sown areas where the grain has been broadcast by 
storms. However, summer sowings cannot be recommended owing to 


iy the risk of severe rust infestation reducing yields to an unprofitable 


a 


a 
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level. Growers attempting summer wheat sowing are therefore advised 
to give the land an adequate preparation, and to sow rust-resistant 
varieties such as Three Seas not later than December, as ripening will 
naturally be retarded with the approach of cooler weather. 


COTTON. 

The desire for good general planting rains during November has 
unfortunately not been fulfilled, and several important cotton areas 
are still awaiting sufficient moisture to allow of planting. Scattered 
storm rains, however, have fallen over a considerable portion of the 
cotton belt in sufficient quantities to allow of planting. These areas 
include the Lockyer and Brisbane Valley, the South Burnett, and 
portions of the Upper Burnett and the Callide. 

Although the general planting will be late, from- previous experi- 
ence there appears to be no reason why profitable yields should not 
be obtained, for it has been noticed in past years that later plantings, 
instead of being somewhat restricted in their earlier growth, develop 
at a quicker rate than do earlier-planted crops. ; 

Seed distribution is still being carried out, and to the 13th Novem 
ber sufficient to plant 57,310 acres has been allotted, and it is anticipated 
that this season’s plantings will be about the same as last year. 


SUGAR. 

Dry conditions throughout November have seriously retarded the 
crop in the far North, though timely rains have now relieved the 
position. 

In the central and southern districts light but beneficial storms 
have improved growing conditions markedly, and the crop prospects 
in those areas are now reasonably good. ; 

Several mills have completed their harvest, and all report a gener- 
ally satisfactory season. 

0 => 


AN EFFECTIVE GATE STOP. 


Plate 323. 

An effective and easily-operating gate stop can be made from an old rabbit trap. 
First remove the jaws, plate and cross-piece of the trap, then drill two holes in the 
bottom-piece. Bolt the trap firmly on to a block of wood fixed in the ground in 
front of the gate in the open position. Place it high enough to catch the bottom 
of the gate about half an inch. To release, press the spring down with your foot 
and pull the gate forward. Instead of the two bolts, iron staples will hold the trap 


in place on the block. 


\ 
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GITRUS CULTURE IN QUEENSLAND. 
R. L. PREST, Instructor in Fruit Culture. 

ITRUS-GROWING in Queensland has been mainly confined to the 
coastal belt, although in recent years it has extended inland to 
areas of lower rainfall, where suitable water for irrigation purposes is 

availableninn top see Gate, hie oe Pare ae wale AAS abe 
The material success of a commercial citrus orchard depends in a 
large degree on the location, site, climate, and soil conditions. In the 
most suitable coastal areas growth is generally more vigorous than in 
inland districts, but, aided by irrigation, districts with a low rainfall 
produce a firmer fruit of better appearance and texture. A great deal 
depends on a regular supply of moisture to develop the full flavour of 
the fruit, which is not attainable under excess or a fluctuating quantity. 


Soils. 
Citrus trees thrive and produce good fruit on a rather wide range 
of soil types, such as red volcanic loams, loams, sandy loams, and sandy 
soils, providing they are well drained. Although the chemical properties 
are of great importance, the suitability of citrus soils depends more on 
the physical properties of the soil. Chief among the physical character- 
istics are porosity and thorough aeration, coupled, if possible, with depth, 
to permit perfect drainage. 2 - 
Shallow soils over-lying retentive clays or rock, are improperly 
drained and must be classed as unsuitable. Soils of a sandy nature 
overlying gravelly washes drain too freely as a rule, and are also undesir- 
able. Deep, sandy loams, sandy soils, and deep loams, overlying well- 
drained subsoils, can be classed as citrus soils. 


* The most desirable citrus soils are alluvials, deep loams, and sandy 
loams, overlying a porous subsoil, which in turn overlies a gravelly wash. 


Very fertile soils that induce an extremely heavy growth of wood 
and foliage are apt to be objectionable, because these results are not 
always conducive to the production of the best crops, nor of fruit of 


Rata 
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the best quality and appearance. It is a fact fully supported by 
experience that the well-drained warm soils preserve the best balance 
between the vegetative growth of the trees and fruit production. Such 
soils are usually represented by the lighter types, as heavy types are 
likely to lack adequate drainage. 


In addition to the type as indicated by the surface soil, the subsoil 
is of very great importance, even greater than the surface soil. The 
surface may give every indication of being a good citrus soil, and yet 
the subsoil be of such a character as to make it quite impossible for the 
commercial production of citrus fruits. For instance, a shallow stratum 
of soil overlying rock produces a soil condition entirely unsuited for 
orchard purposes. Under the most favourable soil moisture conditions 
an orchard planted on such a soil may do well, but it is likely to suffer 
in times of drought because the reserve of soil moisture is very limited, 
and in times of excessive rains difficulties resulting from poor drainage 
are likely to occur. cain 

The nature of the surface soil-¢an be modified by the way in which 
it is handled, but the subsoil admits of only slight modification by 
ordinary means, except perhaps by underground drainage, which is 
generally too costly. If the subsoil is gravelly and over-porous, the trees 
are likely to feel severely the effects of even a moderate drought, while the 
other extreme, a heavy clay sub-soil, is very likely to be badly drained. 
In a badly-drained, heavy clay subsoil the roots in periods of excessive 
rainfall decay, and the top of the tree commences to die back. Therefore, 
a soil of this type must be thoroughly drained, yet not over-drained so 
as to cause the trees to suffer in dry weather. It should be reasonably 
fertile, and well supplied with humus, otherwise its physical condition 
will quickly deteriorate, and it will be easily affected by drought and the 
fertility will be impaired. 

Location. 

In selecting the orchard site, aspect should be well considered. 
Citrus trees thrive in a frost-free, well-sheltered, warm situation. In 
districts where the prevailing winds are such as to interfere with the 
normal tree growth, belts of standing timber or scrub should always be 
retained as a protection to the orchard. In inland areas where timber 
is scarce artificial shelter belts should be planted. 


The site should be an area of unbroken, nearly level, or gently 
sloping land. Steep hillsides should be avoided, as, in addition to the 
danger of sustaining irreparable losses by soil erosion, the costs of 
general orchard practices are high. Most centres along the coastal belt 
are free from damaging frosts. In the Burnett district, however, this 
is not the case, and on occasions low temperatures have occurred, causing 
injury to lemons, and, in one or two cases, severe damage to young 
citrus trees. In such districts care should be exercised to avoid hollows 
and low areas where frosts are likely to be experienced. 


_ Varieties. 

A wide range of varieties of citrus trees has been catalogued, many 
of which are not worthy of space in the orchard. When making com- 
mercial plantings it is advisable to confine the selection of varieties to 
the narrowest limits. Productivity and market demands are the essential 
requirements to be kept in view,:andthese can only be obtained by 
confining attention to the variety or a few varieties of recognised merit 
best adapted to the district or locality in which they are to be planted. 
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Plate 324, 
Jaffa Orange. 


325. 


Plate 
Jaffa Orange. Cross-section. 
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Plate 326, 
Valencia Late Orange. 


Plate 327, 
Valencia Late Orange. Cross-section. j 
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Oranges. 


Washington Navel._—Form, somewhat rounded, tapering towards the 
apex ; size, large ; navel marking at blossom end; base rounded, somewhat 
flattened, and frequently creased; sections, from nine to eleven, well- 
defined ; ‘flesh, rather coarse; juice sacks rather large; ijatten plentiful ; 
flavour rich, vinous; quality excellent. 


Plate 328. 
Joppa Orange. 


Valencia Late—F orm, round or oval;-size, medium to large; apex 
rounded, flattened, scarred ; base smooth, rounded ; juice abundant s 
sections clearly marked, nine or more; flavour rich, vinous; quality excel- 
lent; seeds few (six), large, plump, and oval. 


Joppa.—Form slightly rounded, oblong; base rounded, somewhat: 
flat; sections, from ten to eleven, well defined, fairly regular; flesh fine- 
grained ; flavour rich, vinous; seeds, about nine, short, rounded, and 
plump. 

Jaffa.—Form, long oval; size, large; skin, smooth, but coarse andl 


thick at stem end; colour light yellow; flesh, fine, rich, and juicy, with — 


little rag; sections, from ten to eleven, regular ; practically seedless. 


Sitletta—Form rounded; medium firm; pale orange colour; rind 
smooth, fairly thin; flesh fine; juice of good flavour; seeds very few ; 
divisions regular ; season, early. 


Mandarins. 


Beauty of Glen Retreat—Form oblate, flattened; sections showing 
through rind; size medium; rind smooth, "glossy, very thin; sections, 
ten or more, clearly defined ; rag almost entirely lacking ; juice plentiful; 
flavour distinct, rich, vinous; acidity and sweetness well blended; seeds 
few, small. 


a eae a ee 
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Plate 829, eet 
ci Beauty of Glen Retreat Mandarin. 


Baad: Plate 330, | oh 
Nae fil Beauty of Glen Retreat Mandarin. Cross-section. 
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af Plate 331... 4 
Emperor Mandarin, 
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Plate 382. 
Solid Scarlet Mandarin 


‘ 
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Plate 333. ie 
Scarlet Mandarin. \ 


: Plate 334, 
Ellendale Beauty. Late Mandarin. Dry Districts Under Irrigation. 
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Emperor (imperor of Canton) —Form roundish, flattened at 
ends; skin yellow in colour, brittle, medium to thick; parts readily from 
fruit; size, medium to large; rag plentiful; flavour good; seeds, few. 


Scarlet—Form oblate, flattened; size, medium; rind rough, thin, 
rich reddish-orange colour, more or less detached from flesh; 
distinct fibrous network between skin and pulp; flesh, dark orange 
colour; juice plentiful, sweet flavour; seeds numerous. 


Grapefruit. 


Marsh’s Seedless—Korm oblate, roundish; colour, pale lemon- 
yellow; medium thick rind, smooth; sections, thirteen, regular; juice 
sacks, small; flesh, greyish green; flavour, good, bitter principle not very 
marked, acidity and sweetness good; seeds, from two to six, or none, 
large and plump. 


Plate 335. 
Marsh Grape Fruit. 


Thompson.—A pink-fleshed form of Marsh’s Seedless, being a bud- 
sport of a Marsh tree; usually, typical of Marsh’s Seedless except for 
pinkish flesh. 


Duncan.—Form oblate; colour, pale lemon yellow; rind smooth ; 
sections, fourteen; large; bitter principle strongly marked; acidity and 
sweetness good; quality very good; seeds, fifty, large, plump, blunt, not 
winged. Duncan is a variety of superior quality. The large juice sacs 
make it possible to easily remove the pulp from the sections. 

Foster.—Form oblate; stem small; colour pale yellow; rind smooth ; 
sections thirteen, large; bitter principle strongly marked; flesh pinkish ; 
acidity and sweetness good ; seeds fifty-eight, large, plump, wedge-shaped 
or irregular; season early. 
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Plate 336. 
Cross-section of Marsh Seedless Grape Fruit. 
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Plate 337, 
Dunean Grape Fruit. 


Plate 338, 
Duncan Grape Fruit. Cross-section. 
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Plate 339. 
Thompson Grape. Fruit. 


. Plate 340. 
Imperial Grape Fruit. 
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Lemons, 

Villa Franca.—Form, oval oblong; size, medium to large; apex, 
pointed blunt, abrupt, about half in. long; base rounded; segments not 
distinctly marked; rind smooth; sections, eleven, well-defined aid 
regular; juice colourless, abundant; flavour good; seeds, thirty, medium 
size, oval, pointed; tree has few thorns, is a good grower, and very 
productive, tending to summer fruits. ; 


Plate 341. 
' Villa Franca Lemon. 


Lisbon——Form oblong; size, medium; apex nippled; base somewhat te 
necked; rind fairly smooth; sweet; sections, from ten to eleven, regular, 
small; juice abundant; flavour excellent; seeds, from one to five, usually 
abortive, oval. This variety is a strong grower, prolific, thorny, and 


well-covered with foliage. 


Genoa.—F orm oblong, pointed at both ends; size medium ; apex 
nippled; nipple small and rather pointed; rind smooth; sweet; sections, 


seven to ten, regular; juice abundant; flavour excellent; the tree is 


thornless, dwarf in habit, and fruit keeps well. hae 


Eureka.—Form oblong; size medium; apex nippled, small and 


abrupt; base slightly tapered, frequently oblique; rind smooth; sweet; ‘ 


sections, ten, well-defined and regular; juice abundant; flavour cxcel- — 
lent; seeds present, mostly abortive, elongated, somewhat wedge-shaped, — 
— and small. Gaps 
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Plate 342. 
Lisbon Lemon. 


Stocks. 


A good root stock requires to make a good physical union with 
the scion, to produce a long-lived tree resistant to disease, to assist 
the production of quality fruit with long-hanging habits from the first 
year of bearing, to be resistant to cold, and to be adapted to the 

_ particular soils on which the planting is to be made. 


_ In Queensland the majority of citrus plantings have been made on 
either seedling sweet orange or rough lemon root stocks. The sour 
orange stock, although reputed to be somewhat hardier than the two 
former, has not been used to any great extent, perhaps on account of 
its somewhat slower growth. 


The seedling sweet orange is an excellent stock on which to work 
oranges and mandarins, and even lemons give satisfaction when planted 
on perfectly-drained soils. Trees worked on orange stocks make a good 

bud union, and are thrifty and symmetrical; also the fruit produced is 
of good quality and fine texture. It is, however, susceptible to collar 
rot, and should not be planted in low and clayey soils where water is 
likely to lie for any period. Sweet orange stocks should be budded high, 
as the bud union is considered to be the weak point in relation to its 
susceptibility to collar rot. 


. 
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The rough lemon, like the sour orange, is reputed to be more or 
less resistant to collar rot, although some authorities contend that this 
is not so. Although lemon roots show a wide variation, most trees 
worked on this stock have a well-distributed rooting system. The rough 
lemon induces a rapid growth on scions top-worked on to ‘it, a tall 
upright type of growth usually being produced. First erop fruits are 
usually thick-skinned, deficient in juice and flavour, and poor hangers 
compared with fruits grown on sweet or sour orange stocks of equal age. 
Rough lemon stock is used on account of its resistance to collar rot, 
although this partial immunity is not as great as is generally believed, 
When planted too deeply, or when planted on clayey soils, trees budded 
on rough lemon stock frequently develop collar rot. 


Sour Orange.—With the exception of Trifoliate, the sour orange is 
credited with being the hardiest of stocks, and is used to some extent in 
the Southern States. It is usually a good rooter, and penetrates well into 
the soil. Trees on this stock usually suffer less in periods of drought than 
trees growing under identical conditions on rough lemon stocks. This 
stock is also resistant to the attack of collar rot and allied forms of 
gum diseases. The sour orange is, however, susceptible to seab, which 
is frequently a drawback in the production of stocks for budding. 


Propagation. 

Only seed from clean healthy and vigorous seedlings of known 
performance should be sown in the seed bed. When large enough (about 
six inches high) the young seedlings are planted out in nursery rows at 
distances of up to twelve inches apart, the rows being about three feet 
apart. When the stocks have attained a diameter of some three-eighths of 
an inch at the base and have the sap flowing freely, they may be budded. 
In Queensland this operation is usually performed during the spring or 
autumn, but it may be continued as long as the sap in the stock is flowing 
freely. 

When the stock is ready to receive the bud, a perpendicular cut is 
made in the bark at or near the base. The cut should be from one to one 
and a-half inches in length, and in depth through the bark to the 
cambium layer. The cut should preferably be made on the south side 
of the tree, as on that side the bud will not be so readily dried out by 


the sun. Another cut is then made horizontally across the top of the 


perpendicular one, so that the two together appear thus—T. 


Budwood should be taken only from selected trees which are healthy 
and vigorous and noted for their consistent production of heavy crops 
of quality fruit. Budwood should be well-rounded, mature wood, about 
one-quarter to three-eighths inches in thickness, and not more than one 
year old. Before the buds are cut from the bud-stick the leaves are 
trimmed off so that a piece of the leaf-stalk or petiole is left in each 
case; the bud can thus be more easily handled after cutting. 


The bud may be cut off the stick either from above or below the 
bud, but the general practice is from below the bud upwards, com- 
mencing about half an inch below the bud and ending about half an inch 
above. The cut must be made with a sharp thin-bladed knife, and be 
just deep enough to remove a very thin layer of wood. In the absence 
of thorns the wood may be carefully removed: from behind the bud, care 
being taken not to damage the bud. 
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Plate 343. 
A. B. D.—-Too Angled. t 
O.—Well-rounded Desirable Budwood. 
FE.—Sleepy Buds. 


1 Dec., 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 807 


The bud is then inserted down and under the bark of the stock, 
where the T cut has been made, by raising the bark with the budding 
knife. In order to bring the bud and stock into close contact they are 
then bound tightly together with a raffia tie. In from two to three © 
weeks the bud, if it remains green, will have ‘‘taken’’—that is to say, 
it will have united with the stock. The tie may then be cut, and the 
head of the stock shortened back. Later, when the bud has made good 
growth and is strong enough to support itself, the head is removed 
altogether, The young tree should then be staked, 


Plate 344, 
Well-planned Navel Orchard.. Nine Months Planted. 


Planting. 

The two main systems for planting citrus trees are respectively 
the square, and the hexagonal or septuple. In Queensland the square 
system is more generally adopted. It is by far the most common of 
all systems of planting, and the ease with which a field can be laid out 
is greatly in its favour. The rows of trees intersect at right angles, 
so that cultivation may be carried out in either direction. 


In the hexagonal or septuple system six trees are set cuitaistto) 
from a seventh placed in the centre, the basis of the system being a_ 
circle. By this method approximately 15 per cent. more trees are planted 
to the acre than with the square system. 


Citrus trees require plenty of room for growth and cultivation. The 
mistake of close planting has generally been a common one. In the drier 
areas, where the application of water can be controlled, plantings should 
be made at least 30 feet apart. This distance, of course, may be varied 
slightly according to soil and climatic conditions, but it should never 
be less than 25 feet. 
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The following table gives the approximate numbers of trees to the 
acre when planted at distances from 25 to 30 feet apart on the square 
and hexagonal systems respectively :— 


Distance No. of Trees Per Acre. 
Apart. Square Hexagonal 
System, System. 
25 feet Hie 1 a 70 - P50 
26 feet ae FE; BE 64 73 
27 feet hoe pnts Pacts 60 69 
28 feet rt te, 5 5D 63 
— 29 feet a ee stds 51 58 


30 feet ae or re 48 53 


Plate 345, 
Square System. 


Plate 346. 
Hexagonal or Septuple System. 
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In order to calculate the number of trees required per acre when 
planting on the square system, multiply together the distances apart 
in feet, and divide the result into 43,560, the number of square feet in 
an acre. When planting on the hexagonal system about 15 per cent. 
more trees than this number will be required. 


Plate 347. 
Well: planned Lemon Orchard. Twelve Months Planted. 


The first essential in planting an orchard is to plough the land 
thoroughly and sub-soil it, always, however, avoiding bringing the sub- _ 


soil to the surface. This can be done by ploughing a furrow in the usual | od 


way, followed by a sub-soiler to loosen up the bottom of the furrow 
before the next sod is turned. Ploughing should be followed by — 
harrowing, working down, and grading. 


Having determined the distance apart at which the trees are Dower 
planted, the first step is to measure the longest side of the proposed 


orchard and use it as a base line. This should be measured from at least. 
30 feet inside each boundary in order to leave grape headlands for 
turning purposes. 


The base line is best pegged out by a length of fencing’ wire ‘fitted 
with rings at each end, and with small buttons of solder fixed at distances 
along its length corresponding with the distance apart, the trees are to 
be planted. When the base line is struck and the wire drawn taut, pegs - 
should be driven into the ground at the buttons on the wire. es 


The simplest way to lay out a Se angle accurately is by the — 
3—4—5 method. 


With a box tape from the alesitail point cA measure along the — 
base line a distance of 15 feet, and insert a peg ‘‘F.”’ Then, by holding 
the ring of the tape at ‘‘A’’ and the 45 feet mark at ‘‘F',”’ and going in 
the desired direction drawing both parts of the tape taut at the 20 feet 


mark, the line at right angles ‘‘AK’’ will be found. When this right : ag 


angle line is found, it should be similarly pegged. The pegging of 
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the square is then easily completed, and from it the rows for the whole 
orchard can be determined. 


A 3 E 


Plate 348. 
The 3-4-5 Method of Laying Out a Right Angle. 


In planting on the septuple system, lay off and stake the base line 
as described for planting on the square. Set off the two side lines at 
right angles, but instead of placing the stakes at the same distance 
apart as those on the base line, they should only be -866 of the distance 
on the side lines, so that if the stakes are 30 feet apart on the base line, 
the pegs on the side line will be as nearly as possible 26 feet apart. 
Next place a mark 15 feet from one end of the planting wire, and 
stretch it across between the stakes on the side lines and parallel to the 
base line. ; 


Plate 349. . 
Plan for Laying Out an Orchard on the Hexagonal or Septuple System. 


The base row has already been staked 30 feet apart. On the second 
row, © D, bring the 15 feet mark on the planting wire to the point C; 
this will then bring each mark on the wire midway between the stakes 
on the base line, and stake. For the third row, stretch the wire full 
length between E and F', with the end of the wire at E. The marks on 


es 7 
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ithe wire will then correspond with those on the base line. For the 
fourth row, carry on as in the case of the second row, and so on. 


To ensure that the young trees are placed exactly in the position 
occupied by the pegs, a planting board will be found useful, and is 
easily constructed. A board some four or five feet in length, four or 
five inches in width and one inch thick, is used, and a ‘‘V’’ notch is 
cut in the centre, and a similar notch at each end. 


PLANTING BOARD 


Plate 350. 


In use, the centre notch is placed against the peg denoting the 
position, of the tree, and pegs are driven in at the notches at either end 
of the board. The board and tree peg are removed, leaving the latter 
two pegs in place. The hole to receive the tree is then dug. The | 
board is then brought into use again, being fixed as before at the ordinary 
soil level between the two remaining pegs. The tree is then placed in 
the hole at the centre notch in the board, taking the position formerly 
occupied by the tree peg, and the soil filled in. 


Plate 351. 


' One-year-old Valencia, Late Planting. Note the paper collars to prevent 
sunburning the trunks. 


[from photograph by H. Clarke Powell in “ The Culture of the Orange and Allied Fruits.” 


The planting board serves another purpose in that it ensures 
planting the tree at the proper depth. The correct depth at which to 
plant the tree is the depth it was grown in the nursery; the mark can 
usually be distinguished on the tree. The union of the stock and scion is 
always a weak spot in a tree and liable to attack from fungus diseases ; 
it should, therefore, be kept above the level of the soil. When using 
the planting board, the union, if kept level or slightly above the top of 
the board, will ensure the tree not being planted too deeply. : 


‘ 
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In digging the holes for the trees, the surface soil should be taken. 
out and kept on one side. ‘The subsoil at the bottom of the holes should. 
be finely broken up. Provided the orchard has been properly prepared, 

‘there is no need to dig deep holes; so long as ‘they are large enough to. 
space the roots without cramping they will serve the purpose. A little: 
top soil may be returned to form a small mound at the bottom of the: 
hole. The roots, which should be carefully washed and trimmed, should. 
be spaced as evenly as possible, and with a downward and outward 
slope of from 40 to 45 degrees. The spaces are then filled with fine: 
soil, and pressed firmly, water being applied and allowed to soak in 
before the hole is completely refilled with soil. Where there is a danger 
of the trees being scalded by the sun, they should be protected by 
cylinders of paper placed around the trunks. 


The season for planting will be determined by location and local 
circumstances. Where low temperatures are experienced, July or early 
August planting is preferable to autumn, but where there is no danger 
of frost injury, autumn planting is satisfactory, as it enables the trees. 
to obtain a roothold earlier, thereby materially assisting the early spring: 
growth. 

[TO BE CONTINUED. | 


RHUBARB-GROWING. 


H. J. FREEMAN, Senior Instructor in Fruit Culture. 


RHUBARB is indigenous to eastern Asia. It belongs to the buckwheat 

family, Polygonacesx, and is a highly popular herbaceous perennial. 
The succulent stems are used for sauce, in pies, and take the place of 
stewed fruits in many dessert courses. 


Climatic Requirements. 


Temperate to subtropical. Occasional. frosts during the winter do not 
damage the rooting system. 
Soil, 

Deep, rich sandy loams provide ideal conditions for rhubarb, which, 
however, may be grown successfully on all types of soil once such soil 
has been properly conditioned. | 

The large succulent stems require an enormous amount of soil 
moisture, so that irrigation is especially valuable for this crop. 


The earliest marketings usually command the best prices, and warm. 
soils gently sloping to the east are desirable when earliness is such an 
important factor. 

_ Propagation. 


The plants are readily propagated from seed sown under cover or 
in the open, but as only a small percentage of the plants produced in this 
way are true to type, the system should not be generally practised. Root 
division is the method ordinarily employed, and a piece of root containing 
a strong eye will grow, and under favourable conditions produce a good 
plant in one season. E 


In the colder districts gardeners often force a crop by lifting the 
roots from an old bed during the late autumn, planting good eyes in hot 
beds or under specially constructed cover, forcing throughout the winter, 
and planting these well-established plants in the spring. 
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Planting. 


Spring planting is always preferable, and as early as possible: for 
the plants need the entire growing season for their full development. 
The usual distances for planting are 3 ft. x 3 ft. or 4 ft. x 3 ft. apart, 
and the roots are covered with several inches of soil. 


Wilson’s Ruby, Sydney Crimson, and Victoria Giant are excellent 
varieties. 
Fertilizing. 
When fertilizing rhubarb, the grower should consider the following 
set — 


The plant luxuriates in soils abounding in vegetable matter 
ae 


2. Large stalks usually count for better prices. 
3. The earliest pullings are in most demand. 


4. The £rop of any given year depends largely upon the care of 
the plants curing the preceding year. 


Stable manure is especially valuable because it supplies humus, 
conserves moisture, and furnishes plant food. Some growers use up to 
25 tons of stable manure per acre, and the general opinion seems to point 
to autumn being the best time for application. 


Fertilizer made up on a 6-10-10 formula and applied at the rate 
‘of 1,000 lb. per acre is recommended. 


With proper care plantations will produce for a pilin of years, 
but it is a mistake to maintain them once the stalks become materially 
smaller. 

It is doubtful if the best profits can be realised in plantings over four 
years old. . 

Cultivation. 

Thorough tillage throughout the season is highly important. Enor- 
mous quantities of water are used by the large leaves end succulent Evemisy 
and conservation of moisture is urgent. 


At the first operation in spring the mulch of manure should be 
worked into the soil. Subsequent tillage should be frequent, but not 
too deep. Some hand weeding is necessary to keep the fields entirly free 
from weeds. The seed stalks, which generally appear on a small percen- 
tage of the plants, should be broken off. 


Marketing. 

Harvesting begins as soon as the stalks have attained a length 
sufficient to satisfy the market concerned. The largest stalks are pulled, 
no attention being paid to the smaller ones, although the smaller ones 
are far more tender for midsummer use. The second and third year 
usually provide the heaviest harvest, and harvesting in any year should 
not continue until the plants are largely exhausted. Rhubarb is essen- 
tially a late spring and early summer crop. 


Ordinarily the season of marketing lasts for from two to three 
months. From two to eight stalks are tied in a bunch, and the use 
of either blue or red tape for tying greatly adds to the attractiveness of 
the product. The leaves of this plant are ae not edible. 
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FRUIT MARKETING NOTES. 
JAS. H, GREGORY, Instructor in Fruit and Packing. 


Present prices are not a true indication of the returns to be expected. 
at this period of the year. During the past month storms have afforded 
some relief from the prolonged dry spell, but notwithstanding this, fruit. 
is still bemg marketed under drought conditions. It is therefore to be 
expected that prices for all fruits and vegetables will be subject to sharp 
fluctuations. 

Stone fruits are now on the market in quantities. Early cooking 
apples have made their appearance, while early peaches from Stanthorpe 
are also obtainable. Pineapples are still scarce. : 


Prices on Interstate and Brisbane markets during the last week of 

November were :— 
Papaws. Teas 

Only medium supplies were available in Brisbane, ae prices for 
local fruit ranged from 2s 3d. to 4s 6d. per bushel, and for Yarwun and 
Gunalda fruit from 5s. to 6s. 6d. per bushel and from 9s. to 10s. per 
tropical fruit case. In Sydney prices were from 8s. to 15s. a tropical 
case, and in Melbourne from 10s. to 16s. 


Mangoes. 


The quality of this fruit is improving, and large quantities are 
coming on to the market. Prices in Brisbane for North Queensland 
mangoes were from 4s. to 7s. per bushel case; in Sydney selected 
varieties are selling well at up to 14s. per bushel, and in Melbourne 
from 14s. to 24s. per bushel. ) 


It must not be forgotten that only selected varieties are suitable 
for the Southern markets, and it is also recommended to wrap each fruit 
and ‘‘nest’’ or pad with woodwool all around. 


Pineapples. 

Prices are still being maintained at a high level. In Brisbane 
Smooths realised from 8s. to 14s. per case, and from 2s. to 9s. per dozen 
loose; Ripley were from 9s. to 12s. a case and 2s. to 8s. a dozen, 
and Northern Roughs from 8s. to 12s. per case. Sydney prices ranged 
from 12s. to 16s. per case, Melbourne prices from 14s. to 20s., with 
special Bowen fruit to 24s., and Adelaide prices up to 30s. per case. 


Woodwool, and not blady grass, should be used for packing material 
for pineapples. 

_ Bananas. 

Much poorly-filled and angular fruit is arriving on the market. 
Growers must remember that, if fruit is packed to a minimum length for 
each size, there is a great risk that the girth of this fruit will not be 
sufficient to pass the grade standard. Cases containing fruit of this 
grade have caused trouble in the markets during the last week or two. 
The shortage of some of the other fruits used in making canned tropical 
fruit salad has caused a stoppage in canning, resulting in the smaller, 
bananas which are usually used for this purpose being hard to move on 
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the market. The great quantity of small, angular fruit going south 
presents a serious problem. Growers should remember the disastrous 
holiday markets in previous years and refrain from sending large quan- 
tities of fruit south for sale during the Christmas and New Year 
periods. 

Brisbane prices were: For Cavendish, 8’s and 9’s from 7s. to 18s., 
7’s from 4s. to 11s. 6d., and 6’s from 4s. to 7s. 8d. a case, with bunch 
lots from 1$d. to 62d. per dozen ; Lady’s Fingers sold at from 14d. to 8d. 
per dozen, and Sugars from 14d. to 4d. per dozen. In Sydney 8’s and 
9’s sold at from 12s. to 15s., 7’s from 11s. to 13s., and 6’s from 9s. to 
Ils. a case. Melbourne prices for 8’s and 9’s were from 11s. to 12s., 
for 7’s from 9s. to 11s., and for 6’s from 7s. to 9s. a case. In Adelaide 
prices ranged from 10s. to 16s. 


Passion Fruit. 
The demand for this fruit is still good, but with the increased 
supplies prices have eased somewhat. Remember when packing to 
exclude from the first grade all crinkled fruit. 


In Brisbane first grade fruit realised from 7s. to 10s. a half-bushel, 
and second grade from 5s. to 6s. Sydney prices were from 5s. to 14s., 
and Melbourne prices from 8s. to 12s., with a few specials higher. 


Citrus Fruits. 
Prices for all citrus fruits on the Brisbane market have been main- 
tained, viz., oranges at from 7s. to 9s. a case, and lemons (local) from 
4s. to 9s., and Gayndah from 10s. to 14s. 


Tomatoes. 

The quality of tomatoes generally has been poor. Brisbane prices 
for local fruit were: Ripe 3s. to 5s., choice 6s. to 8s., green 3s. to 8s., 
and firnr coloured 4s. to 12s. In Sydney local fruit brought from 8s. to 
12s., and Adelaide hothouse tomatoes from 12s. to 16s. In Melbourne 
local fruit realised 12s. to 24s. per bushel, and Adelaide hothouse fruit 
12s. to 16s. a half-bushel. 

Deciduous Fruits. 

Stone fruits have made a welcome appearance, and some excellent 

lines have been handled. ai 


Cherries—These have been»arriving in excellent condition. Some 
consignments have had fruit on the small side, but otherwise the condi- 
tion has been good. Brisbane prices for New South Wales fruit have 
ranged from 4s. to 7s. per tray, and for Stanthorpe fruit from 7s. to 8s. 


Peaches.—-Prices for Mayflowers ranged from 4s. to 8s., with specials 
to 10s.; Sneyds brought from 3s. to 6s.; and China flats from 1s. to 
2s. 6d. per tray. : 

Apricots.—Prices were from 2s. to 5s. a half-bushel, with choice 
fruit from 7s. to 10s. 


Plums.—Small fruit sold at from 3s. to 4s. a half-bushel, and 
choice from 5s. to 6s. 


‘816 QUEENSLAND AGRICULTURAL JOURNAL. [1 Duc., 1936. 


When handling stone fruits every care must be taken to prevent 
skin abrasions which will provide a quick means of entry for Brown 
Rot. All sizing implements, ete., should be periodically sprayed with a 
5 per cent. solution. of formalin once a week. 


Apples.—Some early cookers have arrived, and realised from 6s. to 
7s. a half-bushel. There is only a limited market for fruit ofi this type,. 
which must be of good size to command a price. Any great influx of 
immature apples will certainly spoil the market. Prices for other 
imported varieties were as follows:—Granny Smith, 14s. 6d. to 16s. 6d. ;. 
Sturmers, 11s. to 14s.; Democrat, 10s. to 14s.; Yates (24 inch), 12s. to 
18s., (others) Zs. to 10s. 


Vegetables. 


Brisbane prices for cucumbers ranged from 8s. to 11s. per bushel, 
and for beans from 14s. to 23s. a sugar bag. New South Wales peas 
realised from 5s. to 14s., and Victorian peas 20s. to 23s. per 50 Ib. bag. 
Lettuce sold at from 6d. to 2s. per dozen. It is pleasing to note the 
increased quantities of lettuce now being packed in the tropical fruit 
case, much to the betterment of the article. 


Publications. 


A peach packing chart will be ready for distribution early in 
December, and a pamphlet covering the complete operations of market- 
ing and harvesting will be available later. 


Pamphlets on banana marketing and passion fruit marketing are 
now in the hands of the printer, and should also be available during: 
December. 


BOOKS BY POST. 


What do you read? Do you like books from which you can learn something— 
say travel books or biographies? Do you like novels of the best authors? If 
you do want books of this nature, then the library you want to join is at the 
Department of Tutorial Classes, Brisbane. As a matter of fact, you can borrow 
books on almost any subject from that library. Another advantage of it is, too, 
that if you do join you will have a catalogue sent you containing the titles of all 
the books in the library listed under their Yespective subjects. It is usually very 
difficult to know just what books there are in a library, even when you can go 
and visit the library yourself. But when you can hayo a catalogue to take home, 
* look through, and read at your leisure, you have a chance of picking out just 
the very books that you want to read. This catalogue is issued free to members- 
The cost per year for membership is only 18s, 6d. Members may borrow three 


books and a magazine at one time, and may exchange these as often as they 


like. The principle usually followed is to change one or two at a time, so that 
members may always have one or two books on hand, while the others are travelling 
to and fro by post or rail. Why not write and get more information about this 
library? Write to the Director of the Department of Tutorial Classes, corne” 
Edward and Ann streets, Brisbane 


“4 
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New Highways in Queensland. 


"THE Main Roads Commission is the major organisation in Queens- 

land for applying the Government policy of building State high- 
ways, main, developmental, secondary, mining access, and tourist roads. 
The Fifteenth Annual Report of the Commissioner for Main Roads, 
Mr. J. R. Kemp, is an impressive record of rural road development 
cunder that policy during the past year. 


Under the direction of the Government a vigorous constructional 
‘programme involving the completion and opening for traffie of 394.46 
miles of new works was carried out. 


In addition, 82-9 miles of previously improved roadway were con- 
verted to a higher type to meet the demands of increased traffic, At 
the close of the year 233-12 miles of new works and 113.2 miles of 
‘stage construction were in progress, the total mileage of constructed 
road being 3,627-78, inclusive of the sections which have been remodelled 
for increased traffic. 

Bridges of all types to an aggregate length of 7,695 lineal feet. were 
completed, many of them forming essential links in the road schemes 
undertaken; 4,192 feet of bridges were in hand at the 30th June. The 
total length of bridges completed at 30th June was 11-38 miles. 


The maintenance programme for the year, in addition to providing 
for adequate attention to previously constructed sections, covered con- 
siderable assistance to local authorities for the purpose of maintaining 
traffic on unconstructed sections. In all, 11,500 miles of road were © 
maintained. 

This programme involved the continuous employment of an average 
of 3,229 employees. 

Through the courtesy of the Commission we are able to reproduce 
in following pages a series of excellent illustrations taken from the 
report, and which give some indication of the immense importance of 
a great national service. 
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Plate 352. 
LANvSBoRrouGH SHIRE—Bruce Highway Tourist Road (Landsborough-Beerwah 
Section). Two 3/30-feet span timber bridges over Back Creck. 
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Plate 353. 


BAvUHINIA SuIRE—Carnarvon Highway No. 18—Connection between Maranoa 
District and Springsure, in Central District. 


Plate 354. 


‘BAUHINIA SuIRE.—Springsure-Bauhinia-Duaringa Highway No. 3. Staircase 
Range section. Replacing one of the few remaining bad sections between Springsure 


and Rolleston. 
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Plate 355. 
Mount Morgan Suire.—Dawson Highway No. 25. New road near Mount 
Morgan under construction. 
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Plate 356. s 

Barcoo Suire.—Yaraka-Windorah Road. Deep Creek Crossing. Cement 
grouting of stone pitching on batters in progress on portion of Welford 
Deviation which will shorten the road 8 miles and avoid flooded flats near 
the Barcoo River. aes 
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Plate 357, 
Bridge over Bradley’s Gully on the Charleville-Adavale Road at Charleville. This 
modern reinforced concrete slab bridge replaced an old timber structure. 


: Plate 358. 


Fitzroy SHire.—Kabra-Stanwell Road. Cement penetration invert about 10 
miles from Rockhampton. This road provides a link with farming districts 
immediately west of Rockhampton. 
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Plate 359. 
Pine SuireE.—New reinforced concrete and steel girder bridge over Bite River, 
we replaced an old timber bridge and avoided a bad alignment under a railway 
oridge. 


Plate 3860. 


MECHANISED Roap Consrruction.—Drag spreader fi pre-mixed bitumen ready 
to be attached to tipping truck. The truck hauls the spreader and discharges the 
mix for dragging. 


31 
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Plate 361. 
TOWNSVILLE Crry.—Hynes Road to Castle Hill. ‘ 
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Plate 362. : 4 
View of Razorback, near Mount Morgan. 


‘ : - Plate 363. . : aaeee 
on Pile casting, Sydney Street bridge, Mackay-Habana Road. Pope ac a 
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Plate 364. 
A picturesque bend in Bee Creek Road, Mackay District. 


Plate 365. 
PioNEER SHIRE—Mackay City and Mackay-Habana Road. Sydney Street 
Bridge, Mackay—Fabrication of pile reinforcement, showing temporary clamps. 


The bridge will be 1,474 feet long, and overall width of roadway, including footpaths, 
30 feet. 
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Plate 366. 


BANANA SutrE.—Dululu-Bunerba Road. Bridge over Dee River, timber super- 
structure, bitumen deck-wearing surface on conerete cylinders, 


Plate 367. 
A straight stretch on the Biloela-Valentine Plains Road, Banana Shire. 
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Plate 368. 
On Buacksoin Country.—The Theodore-Cracow Road before construction. A 


formed and metalled all-weather highway now carries the heavy traffic to the 
goldfield. 


Plate 369. 
Causeway over Yowah Creek on the road from Cunnamulla to Thargomindah, 
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Plate 370. 


New Heat Treatment Machine (Irvine Process) at work on blacksoil country in 
the West. 


Plate 371. 
Road ‘‘roasting’’? by the new Heat Treatment Machine between Bollon and 
Cunnamulla. 
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THE SOUTHERN GROSS. 


Subjoimed are interesting extracts from a paper read by Mr. Dudley 
Eglinton at the last meeting of the Queensland Astronomical Society. 


ifs my paper on the Southern Cross, which was read at a meeting of the 

Queensland Astronomical Society on October 1, 1927, I did not deal 
with the fact that the Cross appears to be. more than an hour late in 
arriving at its western elongation (position III as on the clock-face). In 
the present paper, written as an addendum to the previous one, I give 
further. particulars on that subject. 


In discussing the matter with Mr. Chapman he seemed to think that 
he had arrived at a solution of the problem when: he stated that it was 
owing to the difference of angle from which the observations were made. | 
In his calculations (made a few months ago at his residence, Ellerslie, 
Munro street, Auchenflower), Mir. Chapman gives 92 minutes as the 
amount of retardation in the Southern Cross reaching its western elonga- 
tion. This tallies exactly with particulars given in Mr. Baracchi’s paper: 

“The Stars on the Ensign of the Australian Commonwealth.”’ 


In aecordance with the dictum of Lord Kelvin, that he was never 
satisfied with each step in advance until he could prove it mathemati- 
cally, I now supply the following calculations concerning the Southern 

Cross. The figures dealing with the rising and, setting of it are derived 

from calculations made in working out the rising and setting of the 
planets in’ accordance with their relative positions with regard to the 
sun. 

On September 23 this year the sun was at R.A. 12 Decl. 0-5 north. 
For the Southern Cross as a whole I have taken R.A. 12.25, Decl. 60 
degrees south. Let anyone observe the time at which the Cross arrives 
at its western elongation. It will be found that it is an hour and a half 
later than the time which can be calculated for its arrival at that position 
if he depends on the ordinary method that is employed in calculating 
the times of rising and setting of the planets. 


In a letter from Dr. Baldwin, Government Astronomer, Victoria, 
dated January 23, 1936, he says: If you allow for the difference in 
longitude between Brisbane and Melbourne the time agrees with that of 
~ Mr. Baracchi. 


Let us consider for simplicity (what is actually very nearly the 
case) that the great circle through the pole and Alpha Crucis passes also 
through Gamma Crucis. This great circle crosses the meridian at the 
time given. Six hours earlier it passes through the east point of the 
horizon—that is, the line from Gamma Crucis to Alpha Crucis will be 
sloping downwards somewhat. A little later Gamma Crucis and Alpha 
Crucis will have the same altitude. Later still, five hours before it 
crosses the meridian, Alpha Crucis will be at its greatest elongation east. 


Think of a circle ona plane with tangents drawn from a point out- 
side These tangents do not touch at the end of the same diameter, but 
the angle included between the radii drawn to the points of contact is 
less than two right angles. So in the present case Alpha Crucis is 
describing a circle about the pole as a centre. Vertical cireles drawn 
through the zenith to touch this circle give the greatest elongation east 
and west. The angle between the great circles through the pole to these 
points of contact is not two right angles, but (for Alpha Crucis) about 


- ——— ss 
eee , 


1 Dec., 1936.] QUEENSLAND AGRICULTURAL JOURNAL. 831 


150 degrees, which corresponds to ten hours in time. Half of this, five 
hours, is the time between greatest elongation and meridian passage. 


This information, so courteously given by Dr. Baldwin, is of very 
great importance to me, 


Thirty-three years ago I was shown by Mr. Sapsford, a printer, 
Adelaide street, Brisbane, a paper on the Southern: Cross signed Pietro 
Baraechi, which he had obtained for his almanac conditionally on supply- 
ing Mr. Baracchi with a certain number of copies. I was much impressed 
by that paper, which contained the most valuable information on the 
Cross ever published. I asked Dr, Baldwin if he knew of any other paper 
on the Southern Cross at all comparable with it. In reply Dr. Baldwin 
wrote as late as January, 19386, that he knew of no other paper which 


- could compare with it. I therefore feel that I am in possession of the 


best information on the Southern Cross that has been published, 


For many year's past | have made much use of that paper, especially 
through the Education Department, notably in March, 1915, in giving 
information on the Cross in Queensland. Up to the present time the 
‘‘Aoricultural Journal’? and other publications in Queensland have: 
spread that information month by month. 


Mr. Chapman. has spread valuable information on astronomical sub- 
jects in the past and still continues to do so. His early training in civil 
engineering is of great value to him at the present time and thus his 
monthly contributions are absolutely dependable, which is of great impor- 
tance. Many must have noticed the inaccuracies in astronomical state- 
ments which are occasionally given to the public. When Mr, Chapman 
gives ninety-two minutes as the time of retardation in the Cross arriving 
at its extreme western elongation I accept that statement without a 
moment’s hesitation. 


For the last fifty years I have been in touch with anyone in Queens- 
land having special knowledge of astronomical matters, such as Rey. Mr. 
Pringle, rector of Christ Church, Milton (who gave up astronomy to 
become a.Church of England minister), Mr. R. H. Roe, of the Brisbane. 
Grammar School, who became Director of Education in Queensland, 
Professor Priestley of the University, and many others in Queensland. 


Mr. Curlewis, Government Astronomer of Western Australia, was also 


one of those to whom I am indebted for valuable information on the 
subject of the Southern Cross. 


The admirable way in which Mr. Chapman dealt with Peltier’s 
Comet recently made it clear that Brisbane is especially fortunate in 
having his services. 


2 


CASE TIMBER. 


From observations made in the markets it is evident that some fruitgrowers are 
not at all particular about the class of case timber cut and supplied to them by 
millers. The main fault encountered is that the sides of the boxes are cut too 
thin, Thin side boards bulge outwards when the cases are fully packed, and, as 
fruit cases when in transit are stacked on their sides, it can readily be understood 
that some of the fruit must be pressed and bruised. Badly-cut cases are often 
bought by growers because they are cheap, and in this instance the miller is not 
to be blamed, as the grower is fully aware of the quality of the cases when he 
purchases them. : : i 

It is false economy to purchase thin-sided boxes, be they ever so cheap, and 
in their own interests growers should insist upon millers cutting and supplying 
the best quality. Why spoil the returns from the year’s labour through the false 
economy of trying to save a few pence on case timber? 
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BOTANY. 


Replies selected from the outgoing mail of the Government Botanist, Mr. 
C. T, White, F.L.S. 


Darling Pea. 
_ Inquirer (Bundaberg)— 


The specimen represents Swainsona galegifolia, Darling pea or indigo. This 
plant is found in several different forms in Queensland and New South 
Wales, the one you send being very common in coastal localities, usually 
in forest country on hillsides, This plant has been proved poisonous to 
stock by feeding tests, causing paralytic symptoms in sheep. Some time 
elapses before the onset of definite symptoms, mostly three to four weeks. 
Once the paralytic symptoms are established the animal will not recover, — 
but if returned to proper feed will remain in the same condition, becoming 
neither better nor worse. We have scen cattle on the coast grazing on 
country heavily infested with your form of the plant, and have never 
noticed any ill effects, but of course the danger is there. The plant is a 
legume and should be quite a useful green manure, but there are other 
species, we should say, which are more easily handled and would give a 
greater bulk of material for turning in. pie 


Plants from the Lockyer Identified. - 
D.S. (Project Club, State School, Clarendon)— 


1, Argemone mexicana, Mexican poppy or prickly poppy (family Papaveracew), 
‘a native of the West Indies and tropical America, reputedly harmful to 
stock, but never eaten by them on account of its prickly nature and 
intensely bitter sap. It has been reported to us that calves have been 
poisoned by the plants when they were cut, allowed to wilt, and subsequently — 
fed in a softened condition. 

2. Amaranthus viridis, green amaranth (family Amarantacew). This plant is 

very widely spread over the warmer regions of the world. It is not 
absolutely certain whether it is a native of Australia or not, but it is 
believed to be so, as it was collected so many years ago by early botanists.» 
Tt is not harmful or poisonous. The young shoots can be used as a substi- 
tute for spinach. Eiaice 

Helichrysum ramosissimum, small everlasting (family Composite), a native 

plant. It is not poisonous. ‘ 

4, Euphorbia Drummondii, caustic creeper (family Euphorbiacen). The milky 

‘sap of this plant is sometimes used by bushmen for applying to sores, and 
is said to have healing properties. The sap is rather blistering. The 
plant is reported poisonous to stock, particularly hungry sheep that feed 
on it heavily on an empty stomach. Ordinary paddock or resting stock 
do not seem’to be affected, or at least are affected very little by the plant. 
It is a native of Australia. p re 

5. Chenopodium cristatum (family Chenopodiacew), a small plant of the salt 
bush or goose foot family, for which we have not heard a common name, 

6. This looks like Chenopodium triangulare, fish weed, but fruits are necessary 
to be certain, as superficially it resembles another plant of the same family 
(Chenopodiacex). cs 

7. Lepidium sp., a wild cress (family Crucifere). There are several specics 
of lepidium native and naturalised in Queensland. They are commonly 
known as turnip weeds or mustard weeds, and although good fodder, give — 
an exceedingly objectionable flavour to milk and cream. The genus is 
rather in need of revision, and we find difficulty in supplying specific 
names to specimens. ; mb § 

8. Lepidiwm ruderale, pepper cress (family Cruciferm). Much the same remarks 
apply as to No. 7. : 

9. Daucus brachiatus, native carrot (family Umbelliferm), a native plant. 


se 
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Caustic Bush. 
W.A.K. (Clermont)— 

The specimen represents a very drawn-up form of caustic bush (Luphorbia 
eremophila), a fairly common plant in Queensland, distributed from the 
coast, where it grows right on the sea-beach, to the far inland. Generally 
it is left untouched by stock, but competent observers state that death - 
has followed eating it in any quantity, the symptoms being similar to 
poisoning by caustic creeper (Huphorbia Drummondii). The head and 

neck of affected animals swell up to a considerable size, particularly with 
sheep, and if the swelling be pierced an amber-coloured fluid exudes anit 
the life of the animal may be saved. 


Plants from the North Identified. 


T.H.C. (Townsville)— 

1, Raphanus Raphanistrum, wild turnip, yellow flower, and Raphanus 
Raphanistrum, wild turnip, blue flower. “Wild turnip. is fairly common 
as a farm weed in Southern Queensland, and is seen occasionally on vacant 
allotments in North Queensland. It is quite a useful fodder, but like other 
members of the turnip or mustard family taints milk and cream rather 
badly. " ) e 

2. Eragrostis cilianensis, stink grass. This is a small grass, mostly of annual 
duration, palatable enough in the young stage, but usually rejected by 
stock in the older. We have been informed, however, that at times horses 
will eat it readily enough. It has rather a peculiar odour, not objectionable 
to all people, but sufficient, to make it apparently unpalatable to animals. 

3. Eleusine indica, crow-foot grass. This is a grass very widely spread over the 
warm regions of the world: It is very common in coastal Queensland, 
particularly around cow-sheds and yards, vacant allotments, old cultivation 
lands, and, in fact, anywhere where the ground has been disturbed. It is 
quite palatable to stock, but, like sorghums and some other plants, it 
contains in its young and more luxuriant stages a considerable amount of 
a prussi¢ acid-yielding glucoside. Very little trouble has been experienced 
with the grass in Queensland, but occasionally losses have occurred from 
stock eating this grass heavily on an empty stomach. Ordinary browsing 
stock do not seem to be affected to any great extent. : 

4. Euphorbia heterophylla, dwarf poinsettia. This plant is very common in 
coastal Queensland. The genus Huphorbia is a large one, and poinsettia 
is simply a section of it. The ordinary garden poinsettia is H. pulcher- 
rima, a native of Mexico. The dwarf poinsettia is very widely spread as 
a weed in most tropical and sub-tropical countries, and is generally 
regarded as poisonous. : 


Plants from the Brisbane Valley Identified. 


D.C. (Toogoolawah)— ; 

- 1, (Plant with red flowers) Asclepias curassavica, red head. The cestrum, a 
plant you associated with it has greenish or greenish-brown flowers. The 
red head or milky cotton bush is also poisonous, but rarely seems to be 
eaten in sufficient quantity to cause trouble. : 

2. (Plant like a thistle) Argemone mexicana, Mexican poppy, a. thistle-like 
plant very common in many parts of Queensland. It is very rarely eaten 
by stock owing to its intensely bitter sap, but’is reputed to be poisonous. 
The only cases that have come under our notice have been where the 
plants have been cut, allowed to wilt, and the subsequently softened plants 
eaten by calves. : 

3. Polygonum hydropiper, smart weed, a very common weed in swampy country 

and in low-lying places in South-Eastern Queensland. It is not known to 

- be poisonous. 

4, Verbena bonariensis, purple top, a verbena, a native of South America, now 
naturalised in many warm countries. It is not known to possess any 
poisonous or harmful properties. ; 

If any of these plants were responsible for the trouble we should say 
No. 1 was the most likely cause. 


Bitter Blue Grass. 
E.A. (Calen, North Coast Line)— : 

The specimen represents the bitter blue grass, Bothriochloa decipiens (var. 
cloncurriensis), a large grass very common in Queensland. So far as we 
have observed, stock do not seem to care for it to any extent, although, of 
course, they will eat it in the absence of other fodder. 


‘ 


. 
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General Notes 


Staff Changes and Appointments. : ies ‘ 

Mr. ©. I. Mudd, East Brisbane, has been appointed an Inspector under the 
Diseases in Stock Acts, the Slaughtering Act, and the Dairy Produce Acts, Depart- 
ment of Agriculture and Stock. eo, 

Messrs. A. R. Nott and P. F. A. Hardman, Government Veterinary Surgeons, 
Department of Agriculture and Stock, have been transferred from Blackall to Gympie 
and Gympie to Blackall respectively. 

Mr. J. E. Ladewig, Inspector under the Stock, Slaughtering, and Dairy Produce 
Acts, Department of Agriculture and Stock, has been transferred from Oxley to 
Monto. ; 1 

Mr. F. C. Jorss, Inspecting Cane Tester, has been appointed also Cane Tester 
for the remainder of the sugar season at the Mount Bauple Mill. é 

Mr. 8. B. Best has been appointed Millowners’ Representative on the Tully 
Local Sugar Cane Prices Board, in lieu of Mr, C. P. Kemmis, resigned. 


Mr. Thomas Mee has been appointed Chairman of the Inkerman, Invicta, 
Kalamia, and Pioneer Local Sugar Cane Prices Boards, vice Mr. A. M. Taylor, 
transferred. Mr, L. H. Roles hag been appointed Chairman of the Isis Local Board, 
vice Mr. J. G. Fitzsimon, transferred, and Mr, J. G. Fitzsimon has been appointed 
Chairman of the Moreton Local Board. Messrs. Mee, Roles, and Fitzsimon have 
also been appointed Agents of the Central Sugar Cane Prices Board for the purpose 
of making enquiries under section 5 (2A) of the Regulation of Sugar Cane Prices 
Acts in regard to sales and leases of assigned lands. : 

Constables S. W. Flewell-Smith (Mirani), V. J. Buckley (Walkerston), and 
CG. F. W. Danford (Kynuna) have.been appointed also Inspectors under the 
Slaughtcring Act. : 

Constable A. J. Sharp, Kajabbi, has been appointed also an Inspector under the 
Slaughtering Act. 

Mrs. Nancy Yaun, Numinbah Valley, Upper Nerang, has been appointed an 
Honorary Ranger under the Native Plants Protection Act. 

Mr. William Williamson, Canungra, has been appointed an Inspector under the 
Slaughtering Act, the Diseases in Stock Acts, and the Dairy Produce Acts, Depart- 
ment of Agriculture and Stock. , oe 

Mr. P. F. Tierney, Innisfail, has been appointed Canegrowers’ Representatit j 
on the Goondi Local Sugar Cane Prices Board, vice Mr. W. D. Davies, resigned. - 

Mr. Gordon Lindsay, Maryvale, has been appointed an Acting Inspector of 
Stock. 

Constable J. V. MeErlean, Goodna, has been appointed also an Inspector of 
Slaughterhouses. 

Myr. J. G, Sinclair, Torquay, has been appointed an Honorary Ranger under the 
Animals and Birds Acts. 


Mr. J. H. Smith, Entomologist, Department of Agriculture and Stock, has beon 
transferred from Nambour to Brisbane. 


The Officer in Charge of Police, Sherwood, has been appointed also an Acting 
Inspector of Stock. rg oe 

Acting Sergeant C. P. Doherty, Jundah, has been appointed also an Inspector 
under the Brands Acts, ; ; ‘ 

Mr. T. W. Kear, East Feluga, has been appointed an Honorary Ranger under 
the Animals and Birds Acts. The Rey. W. P. F. Morris, Headmaster of the Church 
of England Grammar School, Hast Brisbane, and Mr, M. J. Farrington, East 
Brlabane, have also been appointed Honorary Rangers under the abovementioned 

cts. 


Hail Insurance. : 

A regulation has been issued under the Primary Producers’ Organisation and 
Marketing Acts, empowering the Committee of Direction of Fruit Marketing to 
make a levy on fruitgrowers in the Granite Belt to raise moneys to be applied in 
establishing and maintaining a Fund for effecting insurance against damage or 
loss by hail of fruits grown in such area, subject to a poll of growers on the 
question of the establishment of such Fund. : 
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Animals and Birds Sanctuary at Maryvale. 


Timber Reserve No. 402, near Maryvale, has been declared a sanctuary under 
the Animals and Birds Acts. ; , 


_ Fruit Fly Control in the Stanthorpe’ District. 
-. A Proclamation and Regulation under the Diseases in Plants Acts have been 
approved declaring the Stanthorpe, Killarney, and Warwick Districts to be 
a quarantine area on account of fruit fly for the current season, and prescribing 
the nature of the quarantine to be imposed in such area. This action is similar 
to that taken in the previous two seasons, and provides for the placing of traps 
charged with fruit-fly lure approved by an inspector. 


Sugar Industry Ballots. : 


Regulations have been approved under the Primary Producers’ Organisation 

and Marketing Acts providing for the compilation of rolls to be used in the 

conduct of ballots for particular levies by the Queensland Cane Growers’ Council, 

Mill Suppliers’ Committees, and District Cane Growers’ Executives, and for the 

: RUD ORE of the election of Mill Suppliers’? Committees and District Cane Growers’ 
_ Executives. 


- Cane Growers’ Council. 


_ Executive approval has been given to the issue of an Order in Council under 
the Primary Producers’ Organisation and Marketing Acts empowering the Queens- 
land Cane Growers’ Council to grant such retiring allowances, pensions, bonuses, 
or gratuities as it may determine. 


‘Butter Board as a Manufacturer. 


An Order in Council has been issued under the Dairy Products Stabilisation 

Act which will provide that on and after the 26th October, 1936, the Butter Board, 
constituted under the Primary Producers’ Organisation and Marketing Acts, shall 

be deemed to be the manufacturer of all butter manufactured in Queensland, but 

not to the exclusion of the actual manufacturer thereof, and shall be bound by the 

provisions of all quotas from time to time promulgated under the Dairy Products 
Stabilisation Act. 


- Control of Brumbies. : 
A Proclamation has been issued under the Diseases in Stock Acts declaring the 
Petty Sessions District of Collinsville, comprising part of the Bowen Stock District, 


to be a district for the control of ‘*brumbies’’ for the period from 1st November, 
1936, to 28th February, 1937. 


, “The Central Sugar Cane Prices Board. 


_____ Executive Council approval has been given. to the constitution of a Central 
- Sugar Cane Prices Board for a period of three years from the 13th November, 
1936, to consist of the following members:— ~ 


His Honour Mr. Justice W. F. Webb (Chairman), Mr. T. A. Powell (Cane- 
owers’ Representative), Mr. H. S. Smith (Millowners’ Representative), 


aus ry J. M. MacGibbon (Qualified Sugar Chemist), and Mr. A. R. Henry 
(Secretary). ; 


ae 


«Three-day Sickness’? a Disease under Stock Acts. , 


An Order in Council has been issued under the Diseases in Stock Acts 
declaring Ephemeral Fever or ‘‘Three-day Sickness’’ to be a disease under and for 
the purposes of such Acts. ~ 


- Wild Life Preservation. D 


Picnic Point Reserve, near Rockhampton, has been declared a sanctuary for the 
protection of native animals and birds. 


Stanthorpe Co-operative Hail Insurance Fund. 


pe Executive approval has been given to an amendment of the Regulation mado 
on the 5th November last BOTs the Stanthorpe Fruit Co-operative Hail Insur- 

ance Fund, to provide that notice of damage or loss by hail of fruit in the Stanthorpe 
- area shall be delivered to the Secretary of the Board of Control at Stanthorpe withir 
 ninety-six hours instead of seventy-two hours, as previously provided. : 
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The Carob Bean—A Stock Feed in Drought. 


The high value of the Carob bean as a fodder has been emphasised from time 
to time. The beans are imported into Britain from Mediterranean countries as 
food for stock, the tree being a native of these countries, and also cultivated there. — 
The tree is considered drought-resisting, and does not appear to be particular as 
to soil conditions. Trees are thriving on the red volcanic soil of Toowoomba, the 
black soil of the northern downs, near Moola, and the marly soil north of Miles, 
Western Queensland. 


The seedlings are tender for the first year or two, and require protection from 
rodents and other animals. Seeds should be sown in a box or bed in the house 
garden, and when a few inches high the plants may be planted in a permanent 
position. The roots should not be disturbed more than possible, and care should 
be taken in transplanting, and the plants protected with wire-netting guards or 
light hessian. Cas 


The virtues of the Carob appear to be becoming known among pastoralists, 
for requests from local nurserymen for seed to maintain their stocks have been 
received at the Toowoomba office of the department. Young trees of a fair size 
in pots are available at local nurseries, and now or up to the end of September is 
a good time to plant. . te 


Rural Topics 


Points in Harrowing. 


The entire absence of rain during the last few weeks has not been confined to — 
one section of the State; consequently not only are the resultant dry conditions 
acting adversely upon the winter cereal and other crops already above ground, but 
are delaying the planting of sugar-cane, potatoes, maize, and other staples, as well 
as preventing the preparation of further areas intended for summer cropping. On 
holdings where the latter has not already been accomplished, all energies will be 
concentrated on the carrying out of such work when rain comes, and care should — 
be exercised at the same time in seeing that the loss of soil moisture, which is more 
or less inevitable to some extent, is reduced to a minimum. This can be accomplished 
economically and effectively through the use of the tine harrows, running them to 
and fro over the field in the same direction after the ploughing or other cultural 
operation has been done at the close of each day’s work. On areas which have 


‘ 


already received their final preparation, but which for some reason cannot be sown 


after rain, it is advisable to adopt the same procedure to restore the surface mulch 
and prevent the loss of moisture. i : 


It must be realised that tine harrows will produce satisfactory results only on 
friable soils, so should the soil be of a clayey nature and inclined to run together, | 
a cultivator, tined for preference, should be used for stirring the surface, for on 
such soils it is inimical to the best result if the mulch is made too fine. 


Growing crops—such as wheat, oats, barley, and maize—derive considerable 
benefit through being harrowed during the early stages of their growth but in all 
instances the operation should be carried out at right angles to the direction which 
the crop was sown—that is, across the drills. The harrow should not be allowed 
to collect rubbish, otherwise many of the young plants will be destroyed. prt 

Growers should not fail to realise that maize is one of the crops on which 
harrowing can be practised with very beneficial results, although of necessity it can 
be only carried out during the heat of the day, when the plants are tough and not 
so likely to suffer injury. pied 


The first harrowing may be given three or four days after sowing, and may be 
continued until the plants are 6 inches high, resulting in the conservation of moisture — 


and the control of new weed growth both between and in the rows, thereby reducing 


scuffing and chipping to a minimum, with a commensurate reduction in production ‘ 
costs. s ' : ? . oe 

When tho all-round benefits accruing from the use of the tine harrows comes 
to be realised, they will not continue’to be the least used implements of a farmer’s_ 
outfit. They are seen all too frequently propped up carelessly somewhere or lost 
temporarily in some corner of the cultivation. They should be the most used and 


highly valued implements in the farm equipment. 
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Castration of Colts. 

The best time of the year to perform this important operation is the spring, 
when rain has fallen and green feed is available, and before the hot weather has 
set in. Fat Se Pees PR a i 

The colts to be gelded having been yarded over night, it is desirable, before 
“proceeding with the operation, to take precautions against losses through infection 
of wounds, and to this end the spraying of the grounds and surroundings of the 
yard where the operation is to be performed should be carried out. Crude carbolie 
acid or phenol in a solution of 7 ounces to 1 gallon is a suitable disinfectant, and 
should be sprayed over the ground and rails of the yard. 


All instruments used should be sterilized by boiling for at least ten minutes, 
and should be wrapped in a sterile towel and kept in a box at the yard until 
required. 

After each colt is done the instruments and hands of the operator should be. 
washed in a weak solution of carbolio acid, this solution being kept in a separate 
vessel, and only sufficient for each disinfection being poured into a dish for the 
purpose, and then thrown away. The practice of using a petrol tin filled with 
disinfectant to wash instruments and hands time after time is dangerous, 


For unbroken colts the rough and ready methods of roping, choking, and 
throwing as practised on many stations, is responsible for the loss of many valuable 
animals. ‘These losses may be minimised if a crush with side gates is available, 
so that the colt can be haltered and side lines used on him before the gate is 


opened to cast him. 


The colt, having been cast on his left side, the hind legs drawn up to the 
shoulders and made fast with half hitches; the fore legs can now be seeured with 
the knees bent to the hind feet. Wegens 


The scrotum, sheath, and penis should be washed with warm water and soap, 
care being taken to remove any suety deposit from the penis and the cavity at the 
end of the penis. The left or lower testicle (the colt being on his left side) is 
seized in the left hand, and pressed until the skin is tight over it; a bold incision 
from front to back, parallel with the median line is now made, penctrating the 
outer skin and the tunica, laying the testicle bare. As the incision is made,. the 
cord should be grasped firmly in the left hand to prevent the retraction of the 
testicle upwards through the canal, When this happens it is sometimes difficult 
to recover, and the subsequent manipulation in an attempt to bring it down delays 
_ the operation, and causes unnecessary shock to the patient. The knife is now 
slipped between the anterior and posterior portions of the cord, and the latter 
(posterior), which the musc¢le retracts, is cut completely through. 


The testicle now lies inert, connected by the anterior portion of the cord, which 
is composed of blood vessels, and should be drawn out until it is taut, without 
using force, when the emasculator (if that method is being used) should be used 
close to the belly, with a slow squeezing movement, taking care that the crushing 
part is nearest to the belly, and the cutting part to the testicle. The cord should 
be severed as short as possible so that it may not hang below the wound, and so 


cause complications. : 
The ,remaining testicle may now be remoyed in a similar way, 


_ It is advisable to swab the wound with a solution—1. to 2,000—of chloride of 
mercury. The ropes may now be removed, and the colt allowed to rise and walk | 
out of the yard, so as to be away from dust. 


If the operation has been performed carefully, and all antiseptic precautions 
taken, recovery should be rapid and no further treatment is necessary, but if undue 
swelling is noted, the wound should be opened with the fingers, after washing the 
_ hands with carbolic solution, so that there may be free drainage, and the wound 
' swabbed with disinfectant. : : 


ne Some bleeding always occurs, but rarely lasts for more than half an hour, but 
if copious bleeding persists after that time—as is the case when emasculators have 
been used carelessly—the stump must be found, and the artery tied with silk 
thread. If the stump of the cord cannot be found, the canal should be plugged 
_ with pledgets of tow or wool soaked in muriate of iron of the same strength as 
obtained from the chemist, which helps to form clots, and so closes the artery, : 


’ 


a few hours, three head showed mar. 
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Sudan Grass in the Maranoa. _ 

Some excellent quality Sudan grass hay was harvested in the Roma and 
Wallumbilla districts during the autumn of this year, This plant is outstanding as 
a hay and grazing crop for the drier farming areas, as is indicated by its 
popularity on the Darling Downs and in the Maranoa. Lack of harvesting machinery 
and implements, such as the reaper and binder, or mower and rake, on many 
stock farms, is the retarding factor so far as the conservation of hay is concerned.» 

Despite the excellent growth of native grasses, dairy production declined con- 
siderably from April onwards, as dry, mature grass is unsuitable for milking 
cows. With the more extensive use of blue panic and Rhodes grass, the conser- 
vation. of Sudan grass as hay and silage, and the more widespread utilisation of 
winter fodders, such as wheat and barley, it should be possible to carry on 
dairying in the drier country away from the coast right through the winter, 


‘even in the Maranoa. Many dairy farmers in those regions dry the cows off 


during the autumn, and may not milk again until the spring. 

In recommending Sudan grass as a grazing crop, the risk of fatalities ag a 
result of hydrocyanic acid poisoning must be kept in mind, This subject has 
been fully discussed in the Quéensland Agricultural Journal, and, as mentioned 
therein, many farmers have utilised Sudan grass in all stages of growth as a 
grazing crop without ill effects. An effort should be made to procure pure 
seed, free from admixture with sorghum or Johnson grass hybrids. Full informa- 
tion regarding the cultivation of Sudan grass can be obtained from the Department 
of Agriculture and Stock, Brisbane. / 


Overripe Milk and Cream. 

The only desirable change in milk or cream for cheese-making or butter-making 
is the production of lactic acid, which is derived from the breaking down of the 
milk sugar by the lactic acid bacteria. . However, the development of too much 
acidity is not desired, as it causes difficulty in manufacturing choice quality 
cheese and butter. Setting overripe milk with rennet gives trouble in the subse- 
quent stages of cheese-making. Excessive acidity in cream to be used for 
butter-making gives rise to neutraliser flavours in the butter and there is also 
the possibility of more serious faults developing in overripe cream, such ag cheesy 
and curdy flavours. . : 

The most important factor in the development of overripeness ig undoubtedly 
holding the raw material at too high a temperature and where there is infrequent 
delivery to the factory this defect will yearly cause considerable loss of revenue 
to suppliers through failure to control the activities of the causal bacteria. 

To overcome the effect of seasonal conditions much more could be attempted by 
progressive farmers than is done at present. The most favourable temperature 
range at which the proper changes take place in eream for butter-making is 
between 60 and 70 deg. Fahrenheit. The use of cooling devices, which are procurable — 
for about £2, makes such temperatures attainable even in the hottest weather. 
The perusal of records kept by farmers who have installed such coolers has disclosed ° 
that even on the hottest days their cream was cooled after separation to within a — 
few degrees of 70 deg. Fahrenheit. Furthermore, they have not had, second grade 
cream since adopting the method. 

_A conerete water trough about 2 feet wide by about 8 inches deep at the 
southern end of the dairyhouse is another aid when filled to cooling and keeping 
cream cool; but the trough must be emptied and refilled regularly or it will become 
a menace, : ; 

Another way of preventing overripeness is to deliver the cream to the factory 
as frequently as possible. Also, do not separate cream to contain less. than 38 per 
cent. butterfat between October and March, inclusive, as a cream of low butterfat 
test is prone to develop increased acidity in the summer months, 


Variegated Thistle Poisonous to Stock. oe f : 
‘On the Darling Downs recently, a dairy farmer reported the sudden death of 
three cows in his herd. Unfortunately, the carcases had been destroyed by burning, 
so it was impossible to conduct post-mortem examinations. A visit to the property 
disclosed that the evening preceding the mortalities, a quantity of variegated 
thistle had been cut, and on the following morning it was eaten by the affected 
cows. It had been expressly cut to proude feed, because of the dry times. Within 
ed symptoms of wobbly gait and distress, and 

eventually they died. Animals in other paddocks were not affected. 


Many plants are poisonous in certain stages of development. A. warning is 


issued to beware of variegated thistle, and to refrain from cutting it as’ feed 


for hungry stock. ‘This plant has been reported upon by New South Wales 
authorities as being extremely poisonous at times, and more particularly in respect. 
of travelling and hungry stock. : 
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Orchard Notes oe 


JANUARY. 


THE COASTAL DISTRICTS. 


Noe orchards and plantations should be carrying a good cover crop—in the first 

place, to help to check erosion during the coming heavy rainy season; and 
secondly, to maintain the soil in good physical condition when cut down and turned 
under, This advice is especially applicable to citrus orchards and hillside banana 
plantations, which frequently suffer from severe losses of valuable top soil. 


Pineapple plantations must be kept well worked to assist the main summer crop 
later on. : 


Keep pineapple plantations of all ages weed-free by shallow Dutch hoe culti- 
vation. 
Pineapple growers who have missed the spring planting will usually find it better 
to delay activities until the end of February. The idea is to wait until the main 
monsoonal rains have ceased. Then the ground will still be warm and moist; while 
there still remains a sufficiently long growing period to enable young plants to make 
a good development before the cold weather checks growth. 


Bananas and pineapples may still be planted, though it is somewhat late for 
the former in the more southern parts of the State. Keep a good lookout for pests 
of all kinds, such as Maori on citrus trees, scale insects of all kinds, all leaf-eating 
insects, borers, and fungus pests generally, using the remedies recommended in 
Departmental publications. Bunchy Top in bananas will be most severe during 
February, March, and April in those districts in which it exists and growers should 
make regular patrols of plantations. 


Fruit fly should receive special attention, and on no account should infested 
fruit of any kind be allowed to lie about on the ground to become the means of 
breeding this serious pest. If this is neglected, when the main mango crop in the 
South and the early-ripening citrus fruits are ready, there will be an army of flies 
waiting to destroy them, 


Be very careful in handling and marketing of all kinds of fruit, as it soon 
spoils in hot weather, even when given the most careful treatment. Further, as 
during January, there is generally more or less of a glut of fresh fruit, only the best 
will meet with a ready sale at a satisfactory price. 


Grapes are in full season, and in order that they may be sold to advantage 
they must be very carefully handled, graded, and packed, as their value depends 
very much on the condition in which they reach the market and open up for sale. 
Well-coloured fruit, with the bloom on and without a blemish, always sells well, 
whereas badly coloured, immature, or bruised fruit is hard to quit. 


- One of the greatest mistakes in marketing grapes is to send the fruit to market 
before it is properly ripe, and there is no better way to spoil its sale than to try 
and force it on the general public when it is sour and unfit to eat. 


Bananas for sending to the Southern States require to be cut on the green side, 
but not when they are so immature as to be only partially filled. The fruit must be 
well filled but show no sign of ripening; it must be carefully graded and packed and 
the cases marked in accordance with the regulations under the Fruit Casos Acts and 
forwarded to its destination with as little delay as possible. 


Pineapples should be packed when they are fully developed, which means that 
they contain sufficient sugar to enable the fruit to mature properly. Immature fruit 
must not’ be marketed, and if an attempt is made to do so the fruit is liable to 
‘seizure and the sender of the fruit to prosecution under the abovenamed regulations. 
Further, the fruit must be graded to size and the number of fruit contained in a 
case must be marked thereon. Immature fruit must not be sent. For canning, 
the fruit should be partly coloured; immature fruit is useless; and over-ripe fruit 
is just as bad. The former is deficient in colour and flavour and the latter is 
‘<winey’?? and of poor texture, so that it will not stand the necessary preparation 
and cooking. ra 


‘Should there be a glut of bananas, growers are advised to try and convert any 
thoroughly ripe fruit into banana figs. 
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The fruit must be thoroughly ripe, so that it will peel easily, and it should be 
laid in a single layer on wooden trays and placed in the sun to dry. If the weather 
is settled, there is little trouble, but if there is any sign of rain the trays must be 
stacked till the weather is again fine, and the top of the stack protected from the 
rain. To facilitate drying, the fruit may be cut in half lenghtways. It should be 
dried till a small portion rubbed between the finger and thumb shows no sign of 
moisture. It can be placed in a suitable box to sweat for a few days, after whiea it 
can be dipped in boiling water to destroy any moth or insect eggs that may have been 
laid on it during the process of drying and sweating. It is then placed in the sun 
to dry off any moisture, and when quite dry it should be at once packed into boxes 
lined with clean white paper. It must be firmly packed, when, if it has heen 
properly dried, it will keep a considerable time. It can be used in many ways, a1d 
forms an excellent substitute for raisins, sultanas, currants, or other dried-fruits used 
in making fruit cakes and other comestibles. Banana figs will be found useful for 
home consumption, and it is possible that a trade may be built up that will absorb 
a quantity of fruit that would otherwise go to waste. ‘ 


THE GRANITE. BELT, SOUTHERN AND CENTRAL TABLELANDS. 


ANUARY ig a busy month in the Granite Belt, and orchardists are fully occupied 
gathering, packing, and marketing the crop of midseason fruits, consisting of 
plums of several kinds, peaches, nectarines, pears, and apples. The majority of these 
fruits are better keepers and carriers than those that ripen earlier in the season; at 
the same time, the period of usefulness of any particular fruit is very limited, and it — 
must be marketed and disposed of with as little delay as possible. 


With the great increase in production, owing to the large area of new orchards 
coming into bearing and the increasing yields of those orchards that have not come 
into full profit, there is not likely to be any market for immature or inferior fruit. 
There will be ample good fruit to fully supply the markets that are available and 
accessible. Much of the fruit will not carry far beyond the metropolitan market, but 
firm-fleshed plums, clingstone peaches, and good firm apples should stand the journey 
to the Central District, and, if they are very carefully selected, handled in a manner 
to prevent any bruising, and properly graded and packed, they should carry as far as 
Townsville. Growers must remember that, given a market fully supplied with fruit, 
only such fruit as reaches that market in first-class condition is likely to bring a price 
that will pay them; consequently the grower who takes the trouble to send nothing 
but perfect fruit; to grade it for size and colour, to pack it carefully and honestly, 


placing only one-sized fruit, of even quality and even colour, in a case and packing _ 


it so that it will carry without bruising, and, when opened up for sale, will show 
to the best advantage, is pretty certain of making good. On the other hand, the 
careless grower who sends inferior badly graded, or badly packed fruit is very likely 


to find when the returns for the sale of this fruit are to hand that after paying aig 


expenses there is little, if anything, left. \The expense of marketing the fruit is © 
practically the same in both cases. : } 


Then why ‘‘spoil the ship for a ha’porth of tar’’ after you have gone to the 


expense of pruning, spraying, manuring, and cultivating your orchard? Why not ~ hi 


try and get a maximum return for your labour by marketing your fruit properly? 
The packing of all kinds of fruit is a fairly simple matter, provided you will 
remember— : 
(1.) That the fruit must be fully developed, but yet quite firm when 
gathered. ' 


(2.) That it must be handled like eggs, as a bruised fruit is a spoilt fruit, 
and, when packed with sound fruit, spoils them also. 


(3.) ‘That only one-sized fruit, of an even degree of ripeness and colour, 
must be packed in a case. Bs 


(4.), That the fruit must be so packed that it will not shift, for if it is 
loosely packed it will be so bruised when it reaches its destination that 
it will be of little value. At the same time, it must not be packed so 
tightly as to crush the fruit. ’ 


If these simple rules are borne in mind, growers will fmd that much of the blame — 
they frequently attribute to the fruit merchants or middlemen is actually the result 
of their own lack of care. Fruit that opens up in the pink of condition sells itself, 
whereas any fruit that opens up indifferently is hard to sell on any except a bare 


market, and on a glutted market is either unsaleable or realises such a poor price that 


the grower is frequently out of pocket, and would have been better off had he not 
attempted to market it. 
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If spraying with arsenate of lead and systematic bandaging has been properly 
carried out, there will be comparatively few codlin moths to destroy the later ripening 
pip fruits; but if these essential operations have been neglected ‘or carelessly carried 
out a number of moths will hatch out and the eggs laid by them will turn to larvae 
that will do much damage, in some cases even more than that caused by the first 
broods that attack the fruit as soon as it is formed, Where there is any likelihood, 
therefore, of a late crop of moths, spraying with arsenate of lead must be continued 
if the late crop of pip fruits is to be kept free from this serious pest. 


Fruit fly must be systematically fought, and on no account must any fly-infected 
fruit be allowed to lie about on the ground and breed this pest, to do further damage 
to the later ripening fruits. c 


‘ Citrus orchards will need to be kept well cultivated in the drier and warmer parts. 
_ of the State, and, where necessary, the trees should be irrigated. If scale insects are 


present, the trees should be either sprayed or, better still, treated with hydrocyanic 
acid gas. ; 


._ Western, grapes are in full season, and if they are to be sent long distances by 
rail then they are all the better to be cut some hours before they are packed, as this 
tends to wilt the stems and keep the berries from falling off in transit. The fruit 
must be perfectly dry when packed, and should be as cool as possible. It must be 
firmly packed, as a slack-packed case always carries badly and the fruit opens up in 
a more or less bruised condition. : 


THE BLENDING OF CREAM. 


The great importance of the operation of blending cream ig evidently not well 
understood by many farmers, judging by the condition in which much cream reaches 
the butter factories. Lack of proper attention to this vital matter is often the 
cause of undesirable fermentations, which detract from the bright, aromatic flavour 
desired in choice cream, and results in the consignment being graded down. 


The practice of holding the cream from each separation in a separate utensil 
encourages the development of faults like staleness and over-ripeness in the portions 
which are kept longest on the farm, and the mixing of these portions with the other 
separations just before despatching to the factory gives a bulk cream of inferior 
flavour. Adding the cream straight from the separator, without in any way reducing 
the animal heat, to a partly-filled can of cream from a previous separation is 
another practice which merits the severest condemnation. 


The correct procedure to follow is to mix each batch with the bulk after the 
heat has been reduced, which usually takes about an hour, unless cooling devices 
are used, when the different portions can be mixed immediately. It is much easier 
to prevent off flavours from developing by keeping the cream in larger quantities 
than by retaining each separation in a separate container. 


Some farmers consider that by keeping each separation apart the risk of 
getting second-grade cream is minimised or, at any rate, that only part of the 
supply is likely to be graded low. However, modern methods have demonstrated 
very definitely that correct blending of cream, by ensuring an even souring, helps 
to achieve choice quality. , 


Stirring of the cream at regular intervals throughout the day may be regarded 
as an essential point in the correct blending of cream. It- assists to obtain even 
ripening and even consistency. Finally, it should always be the rule to deliver to 
the factory as frequently as transport arrangements will permit, for the longer 
that cream is kept on the farm the more difficult control of ripening becomes. 
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Farm Notes 


JANUARY. 


IELD.—The main business of the field during this month will be ploughing and 
preparing the land for the potato and other future crops, and keeping all 
growing crops clean. Great care must be exercised in the selection of seed potatoes 
to ensure their not being affected by the Irish blight. Never allow weeds to seed. 
This may be unavoidable in the event of long-continued heavy rains, but every effort 
should be made to prevent the weeds coming to maturity. A little maize may still be 
sown for a late crop. Sow sorghums, Setaria Sp. (panicum), teosinte, and cowpeas. 
In some very early localities, potatoes may be sown, but there is considerable risk in 
sowing during this month, and it may be looked upon merely as an experiment. 
Plant potatoes whole. Harly-sown cotton will be in bloom. 


On coastal and intercoastal scrub districts, where recently burnt-off scrub lands 
are ready for the reception of seed of summer-growing grasses, sowing may commence 
as soon as suitable weather is experienced. Much disappointment may be saved, and 
subsequent expenditure obviated, by ensuring that only good germinable grass seed 
is sown, of kinds and in quantities to suit local conditions, the circumstances being 
kept in mind that a good stand of grass is the principal factor in keeping down 
weeds and undergrowth. . 


In all’ districts where wheat barley, oats, canary seed, and similar crops have 
recently been harvested, the practice of breaking up the surface soil on the. cropped 
areas should invariably be adopted. Soil put into fit condition in this way will 
‘‘trap’? moisture and admit of the rains percolating into the subsoil, where the 
moisture necessary for the production of a succeeding crop can be held, provided 
attention is given to the maintenance of a surface mulch, and to the removal, by 
regular cultivation, of volunteer growths of all kinds. If not already seen to, all 
harvesting machinery should be put under cover, overhauled, and the woodwork 
painted where required. : 


Where maize and all summer-growing ‘‘hoed’’ crops are not too far advanced 
for the purpose, they should be kept in a well-cultivated condition with the horse hoe. 
Young maize and sorghum crops will derive much benefit by harrowing them, in the 
same direction as the rows are running, using light lever harrows with the tines set 
back at an angle to obviate dragging out of plants, but the work should not be done 
in the heat of the day. 


Quick-maturing varieties of maize and sorghum may still be sown in the early 
part of the month in coastal areas where early frosts are not expected. 


Succession sowings may be made of a number of quick-growing summer fodder 
crops—Sudan grass, Japanese and French millet, white panicum, and liberty millet 
(panicum). In favourable situations, both ‘‘grain’’ and ‘‘saccharine’’ sorghums 
may still be grown; also maize, for fodder purposes, 


Fodder conservation should be the aim of everyone who derives a living from 
stock, particularly the dairyman; the present is an important period to plan cropping 
arrangements. Hxclusive of the main crops for feeding-off (when fodder is suitable 
for this purpose), ample provision should be made for ensilage crops to be conserved 
in silo or stack. As natural and summer-growing artificial grasses may be expected 
to lose some of their succulence in autumn, and more of it in winter and early spring, 
the cropping ‘‘layout’’ to provide a continuity of succulent green fodder throughout 
the season calls for thorough and deep cultivation and the building up of the fertility 
and moisture-holding capacity of the soil. Planter’s friend (sorghum) may be sown 
ag a broadcast crop at the latter end of the month for cutting and feeding to cattle 
in the autumn and early winter. Strips of land should be prepared also for a 
suecession sowing about the second week in February, and for winter-growing fodder 
crops. 
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OUR BABIES. 


Under this heading a series of short articles by the Medical and Nursing 
Staffs of the Queensland Baby Clinics, dealing with the care and general welfare 


of babies, has been planned in the hope of maintaining their health, increasing 
their happiness, and decreasing the number of avoidable deaths. 


A WISE MOTHER, 


H°w. fortunate are the children of a good mother! Of her more than 
of anyone else it may be said that her work lives after her. Very 
seldom does she discuss her methods in print. We therefore do not 
hesitate to reprint the following article.* 


Freedom and Discipline. 


: “*T am a firm believer in discipline for baby from the earliest cradle 
days. By that I mean,that baby must be taught automatic obedience 
and must learn to respond to a regular rhythm, and not find that, by — 
the power of the lungs, he can bring himself extra attention or other 
delights. But, while discipline is one side of the picture (and a very 


important side), and while it is my belief that if obedience has not been 


_ taught by the second birthday it will be very, very hard for it ever to 
be taught, yet I would plead with mothers to give their children the 
maximum amount of freedom possible. 


“Children are not small replicas of aight mothers, nor are they 


miniature adults, and we must always beware of seeking to regulate 
their lives from an adult standpoint. Nothing to so likely to blight and — 


spoil a budding personality as a too rigid and unimaginative authority. © 


“Take the question of freedom in physical action. Almost inces- 
sant movement on the part of the pre-school child is both right and 


*¥rom a New Zealand paper, which reprinted it from the ‘*Women ’g Pietorial’” 
eight years ago. The name of the writer was not given. 
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necessary. The law of growth and co-ordination of the muscles depends 
almost entirely on such movement, and every natural activity and 
impulse gives practice to the muscular and sensory systems, enabling 
them to develop to the full. 


**Any training which cuts across this natural law is both cruel and 
foolish. If you cannot have both flowers and children in your garden, 
sacrifice the flowers. 


Legitimate Outlets. ‘ 


“When legitimate outlets are provided for this activity, there will 
be no need for endless strings of ‘Don’ts’ from morning to night, which 
are so wearing to both mother and child. The best outlay a mother can 
make is to erect in some way an outside shelter or veranda, to provide 
outdoor tables, chairs, and sleeping places, and to install a large sand 
pile, while a see-saw and a box of wooden bricks are excellent outdoor 
equipment. With such simple arrangement the toddlers will be happy, 
healthy, and content, and the garden a far more radiant place than 
any number of flowers could ever make it. 


‘‘Hiven when activity is directed into some dangerous channel, it 
should not be sternly repressed, but merely redirected into an equally 
delightful but harmless one. All commands should be, as far as possible, 
positive, not negative, and with a little imagination, many of the child’s 
natural desires can be legitimately satisfied. For instance, all children 
love playing with scissors, and there is no reason why round-topped, 
bluntish ones should not be provided, and the child carefully taught 
how to use them. ; Fines 


‘With regard to freedom of choice of action, experience shows that 
it is usually more kind to the child to allow this, but rarely. A child 
has so little experience, and often takes life so seriously, that he will 
exhaust his supply of nervous energy in trying to decide for himself 
which of two pleasures he would choose. ‘ 


‘‘To plan the day so that there is no hesitation will make for 
restfulness. beset i c 
‘The wise mother will refrain from speaking until any plan that 


is in her mind is quite matured and settled, while undoubtedly the fewer 
changes which are made in the everyday routine the better it is for 


character and content. We should find such a routine boring, but a _ 


small child delights in law and order, and in frequent repetition—as any 
nursery story-teller can witness! 


Example Counts. 
““When we come to the question of character and morals, the 


crux of the whole situation is the atmosphere which we ourselves are 
creating. Baby’s sharp eyes are ever watching and striving to imitate 
the beloved adult, and he can have no experience of any moral tone except 
that which is in his own home. Hence the importance of self-control 
in home life, and of being scrupulously careful in the choice of any 
deputy who is much with the child, Sometimes daddy, tired from the 
office, is a stumbling block to his little one, for it is useless to speak of 
the value of politeness, chivalry, cheerfulness, and so on if the man of 
the house lolls at table or permits himself to be grumpy or disagreeable. — 
One of the most important of childish instincts is the longing ‘to be big,’ 
and if virtues which are instilled into him are connected solely with the 
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nursery, he will, sooner or later, desire to show his emancipation by 
practising the opposite. If virtues, however, are the adult things, and 
wilfulness, rebellion, untidiness, and so on, signs of babyhood, then we 
have a powerful incentive to help him to acquire the former and out- 
grow the latter.’’ 


COMMON DANGERS ON REEF AND SHORE. 


[* is especially desirable that children and adults should be warned of 

the dangers awaiting the unwary on sandy beaches or on the reefs 
along the seashore, for with the coming of the warmer season and the 
holidays of Christmas and New Year the beaches and coastal waters 
will be thronged with many thousands of people to whom such a w earning, 
might come very opportunely. 


Some of these dangers are listed as follows :— 


Tue PortTuGUESE MAN-oF-WAr. 


Blue-tinted sausage-balloon often found in the water or on the 
beach near the edge. It has several long blue strands which may sting 
a person so severely that paralysis and even death may follow. 


Cure—Apply sal volatile as quickly as possible to the affected 
parts. Sal volatile may be used also for jelly-fish stings. 


. 


Conze-SHELL (GEOGRAPHUS). 


Usually found under large boulders. It is a pretty shell, which 
should never be handled except with tweezers, It was one of these shells 
that caused the death of a man some time ago. 


ConE-SHELL (TEXTILE). 


This textile cone is the commoner of the two cones and is considered 
not quite so deadly. : 

STONEFISH. ‘ 

Sluggish in habit. When danger threatens it raises its thirteen 
dorsal spines. Usually hidden among weed and sand. Causes excru- 
ciating pain, relieved only by morphia, and lasting in effect for as long as 
six months. Sometimes found in Moreton Bay. 


Cure—Relief may be obtained by applying heated onion. Medical 
aid should be summoned immediately. 


CursHELL (or Razor SHEL). 


Usually so embedded in the muddy sand as to have its sharp razor 
edges just level with the surface. If a wound has been inflicted by a 
razor shell (or an oyster), care should be taken to clean the wound of 
all pieces of shell and then cover with collodion, which will form a seal 
over the injured part. 
: GENERAL ADVICE. 


Never go wading unless stout shoes with thick leather soles are 


worn; sandshoes are not a really suitable covering. 
Never touch any strange object in the water or on the beach. 


a es 
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IN THE FARM KITCHEN. 
USES OF MACARONI. ~ 


_ Macaroni provides a welcome change from the usual meat dishes, and can be 
combined with other foods to form an appetising course. 


To Boil Macaroni. 

Place the macaroni in a saucepan containing enough boiling water to cover it 
well. Boil uncovered for about twenty minutes. Turn into a colander. Run the 
cold tap on it for a second or so, then drain again, and use as required. 


Macaroni and Cheese Scallops. 


Take 4 oz. macaroni, + pint milk, 2 oz. cooked ham, 2 oz. grated cheese, 2 eggs, 
14 oz. butter, stale breaderumbs, pepper, and salt to taste. 


Boil macaroni, drain well, and chop. Stir in half of the butter, melted cheese, 
chopped ham, beaten eggs, milk, pepper and salt to taste.. Butter as many scallop 
shells as are required. Sprinkle them with stale breadcrumbs. Fill with the 
mixture. Sprinkle lightly with stale breadcrumbs. Place small pieces of the 
remaining butter on top, and bake till crisp and brown. ; 


Tomatoes with Macaroni Stuffing. . 

Take 6 large tomatoes, 4 oz. cooked macaroni, 4 large tablespoonfuls grated 
cheese, 1 egg, 1 teaspoonful chopped parsley, breadcrumbs, { cupful tinned tomato 
soup, 2 tablespoonfuls butter, pepper, salt to taste. i 

Put the soup into a saucepan. Cut up and add macaroni. Bring to boil, cook 
for a few minutes, then cool and drain. Add parsley, pepper, and salt to taste. 
Beat the egg lightly, add cheese, mix well, and stir into the macaroni. Remove a 
slice from blossom end of tomatoes, and carefully scoop out pulp. Fill tomatoes 
with mixture, cover with a layer of breaderumbs. Dab with tiny pats of butter. 
Bake till brown. . 


Spinach and Macaroni. 

Take 3 1b. macaroni, 2 tablespoonfuls melted butter, 2 tablespoonfuls meat 
gravy, grated nutmeg, 2 bunches English spinach, 1 oz. flour, 1 gill white sauce, — 
pepper and salt. ; ‘ Sighs : 

Cook macaroni in boiling water till tender. Meanwhile, boil the spinach. Drain, 
chop, and sieve. Return spinach to pan. Season to taste with salt, pepper, and 
grated nutmeg, if liked. Stir flour into the melted butter, then add gravy. Bring 
to the boil and add spinach. Stir hot white sauce into drained macaroni, and place 
in a border round a hot fireproof dish. Pack the spinach in the centre. Garnish 
spinach with chopped macaroni. : ; 


Macaroni Eggs. ; 

Take 2 eggs , 1 onion, 4 Ib. tomatoes, 4 oz. butter, 4 gill water, sprig parsley 
and thyme, 4 clove garlic, 1 teaspoonful cornflour, 2 oz. macaroni. 

Peel and mince the onion, cook it for a few minutes in the butter, but do not 
let it brown. Add the sliced tomatoes, also the water, herbs, and garlic, and cook 
them gently till tender. When ready, remove the herbs and garlic, and rub sauce 
through a sieve, then thicken it with the cornflour smoothed in a little cold water, 
and add seasoning to taste. Meanwhile, break up the macaroni, leaving two long 
pieces. Wash it and cook it in boiling water with salt, drain it when tender, and mix- 
with half the tomato sauce. Turn this into a fireproof dish, make two hollows and 
break an egg into each, season them well, pour the remainder of the sauce carefully 
over them, and put the dish in the oven long enough to cook the eggs. Garnish the 
dish with the two long pieces of macaroni. 


Baked Macaroni and Tomatoes, 
: Take 4 Ib. macaroni, 2 lb. tin tomatoes, 1 oz, butter, 3 tablespoonfuls bread- 
crumbs, 1 small onion, pepper, and salt. : ‘ 

Arrange boiled and drained macaroni in a greased, fireproof baking dish, season 
to taste with salt and pepper, and sprinkle with half the chopped onion. Cover with 
the tomatoes, the remainder of the cnion, season with pepper and salt, then cover 
with the'crumbs. Place tiny pats of butter on top. Bake in a moderate oven on the 
top shelf for half an hour. < : : 
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Macaroni and Oysters. 


Take 2 oz. macaroni, 4 oz, butter, 4 oz, flour, 1 gill milk, 1 dozen oysters, juice 
4 lemon, salt and cayenne. 


Break the macaroni into pieces an inch long, and boil till tender in fast-boiling 
water, to which a little salt has been added; then strain, melt the butter in a 
saucepan, add the flour, and mix well. Stir in the milk with the pan off the gas. 
Replace over the heat, and stir till it boils. Season with lemon juice, salt, and 
cayenne. Remove the beards from the oysters, and put the oyster liquor into the 
sauce with the macaroni. Cut six of the oysters in half, and add them to the 
macaroni mixture. Pour into a fireproof dish, and lightly brown in a hot over for 
five minutes. Put six whole oysters on top, and serve. 


Italian Macaroni Pie. 


Take 4 Ib. to # lb. cold cooked beef or mutton, 4 onion, 3 firm, ripe tomatoes, 
4 Ib macaroni, salt, pepper, nutmeg, a little sauce or stock, breadcrumbs, cheese. 


Cut the meat into thin slices, peel and slice thinly half an onion, and the 
tomatoes. Boil the macaroni till tender in slightly salted water. Drain and cool 
the macaroni, and cut it up rather small. Line a buttered baking dish with macaroni, 
and range the meat, onion, and tomato slices on the baking dish. Season with salt, 
pepper, and nutmeg; pour over a little sauce or stock, and cover top with macaroni. 
Sprinkle over some breadcrumbs and grated cheese, and bake for about half an 
hour in a hot oven. : 


PUMPKIN PIE. 
Here are three ways of making pumpkin pie:— 
1, 14 grammas or a very dry, ordinary pumpkin (steamed); } cup sugar; juice 
of two lemons; 4 packet of spice; 4 1b. currants, - 
When the pumpkin is cold, mash it well. Add sugar, lemon, juice, spice, and 
currants. Cover with a flaky crust and bake till golden brown. 


2. 1 large gramma (steamed); } cup sugar; juice of 1 lemon; juice of three 


passionfruit; an ounce of butter. 
Mash the pumpkin with butter and sugar. Add lemon and passionfruit juices. 


Cover with a good short crust. Bake until golden brown. Serve with whipped and 


sweetened cream. 


8. One large cup mashed, cooked pumpkin; one cup hot milk, 4 teaspoon 
nutmeg; 4 teaspoon cinnamon; 4 teaspoon ginger, 4 cup brown sugar; one 
slightly beaten egg. : 


; Mix all together. Have ready two pieces of good pastry. Lay one on round 
' pie-dish. Spread mixture evenly, cover with second piece of pastry, mark for slicing, 
brush with white of egg, sprinkle with sugar, and bake about half an hour in a 
moderate oven. Serve hot, with custard or cream. 


FACTS ABOUT THE PAPAW. 


_ The papaw tree takes a prominent place among the many tropical fruits that 
thrive in Queensland. ‘The papaw originally came from Central America and is 
‘known there by the natives as the ‘‘papaya’’ or ‘‘mamai’’ (father and mother) 
tree, according to the sex of the plant. Introduced many years ago, the papaw 
gradually became acclimatised until it found conditions so congenial that it now 
thrives on the coastal areas of Queensland. : 


_ -‘Papaw trees grow from seeds. ‘The tree is a small one seldom exceeding 
twenty feet in height, is of spongy texture and is usually hollow in the middle. 
It resembles a bamboo in this respect. It is practically branchless, and is surmounted 
‘by a crown of large palmate leaves, at the base of which fruit is produced. 
late years some growers have adopted the practice of stopping the growth of the 
‘main stem and forcing the tree to throw two or more branches. By this means, the 
tree bears a far greater quantity of fruit close to the ground than is the case if 
it is allowed to develop naturally. 


The trees are sexed. The male tree flowers profusely, bearing flowers at the 


end of long stems which hang down and suspend vertically any fruit if formed. 


1 Dec., 1936.] QUEENSLAND AGRICULTURAL JOURNAL, 849 — 


As the fruit borne by male trees is small and of no commercial value, the trees are 
usually cut out as soon as the sex can be determined, a few only being left 
for the purposes of fertilization of the seeds in the fruit of the female trees. 


The female tree bears flowers at the base of the stem of each leaf and a profusion 
of fruit forms close to the stem. The fruit are often so thick on the stem of the 
tree that many of the papaws are crushed as they develop, and ripen in a mis- 
shapen condition. 


The papaw tree, being of tropical origin, is particularly liable to damage from 
frost, and must be grown in positions sheltered from heavy winds and frost. 


Seeds are planted in beds in the spring and carly summer, and the small 
seedlings transplanted to the field when from six to twelve inches in height. In 
order to make full allowance for the cutting out of the male trees, two and at 
times even three seedlings are planted to each stool, but of these not more than 
one tree is allowed to bear fruit. Trees are spaced from eight to ten feet square. 
The young plant develops rapidly and, given suitable growing conditions, the 
female will at times commence to bear fruit within two feet of the ground. Particu- 
larly vigorous trees will at the one time haye from four to six feet of the stem literally 
covered with fruit. Trees will bear in approximately twelve months, and although 
their commercial bearing life is short, seldom exceeding four years, the actual 
weight of fruit produced per tree is high. The fruit ripens from the base upwards, 
and no part of the stem ever bears more than one crop. As the tree ages the 
fruit is developed higher and higher from the ground, and it is a common sight to see 
branchless trees so high that ladders must be used for picking. 


The crop usually commences to mature in April, and continues heavily until 
Christmas, with light supplies available through January. The papaw has thick 
yellow flesh with a small cavity in the centre, which usually contains a number of 
black seeds. : 
The skin of the papaw is very thin and particularly delicate when the fruit 
: is fully ripe. The thinness of the skin makes it peculiarly susceptible to outside 
% influences, and accounts for so many of the ripe papaws showing blemishes. These, 
however, do not detract from the eating quality of the fruit. 


Gradually the health-giving properties of the papaw are receiving wider 
recognition, and the acreage under papaws is increasing. The papaw is grown 
throughout coastal Queensland. 


As a table fruit the papaw is delicious and wholesome. Some palates may not 


appreciate the flavour at first, but the papaw habit is well worth acquiring in such 
eases. The addition of a little orange or lemon juice or passion fruit greatly 
improves the flavour.. For salads, papaws are especially valuable. The size of fruit 
varies on each tree, but most fruit marketed will provide from 1 to 5 Ib. of succulent 
flesh, which, by the addition of sliced oranges and pineapple, quickly makes a 
delightful salad, and one that will allow generous helpings. Papaws are in season 
from April to December. Every fruit shop in Queensland sells papaws, and cafes 
serve them daily during the season. Iced papaw is very popular. Papaws should 
not to be eaten until the flesh is soft. ! 


The papaw is used in various forms:— : 

(a) In its ripe state as a breakfast fruit, for which purpose it is cut length- 
wise into individual portions, and the seeds are removed. It is flavoured 
to suit the taste by the addition of lemon or orange juice and sugar—or 
with sugar only. er eee 

(b) As a dessert fruit, when it is sliced and eaten with sugar and crushed ice, - 
or diced and incorporated with other fruits as a fruit salad. Fd 

(c) As a salad combined with lettuce or in mayonnaise; or served with green — 
celery and onions. : 

(d) The green fruit may be boiled or baked and served as a vegetable. 

(e) As a crystallised fruit, and it is sometimes made into pickles, marmalade, | 
jelly, pie, jam, ice cream, and sherbet. , 

(f) As the main constituent of the following commercial lines: Tropical 
Fruit Salad and Papaw Chutney. ; ; of 

Nearly all parts of the papaw have some medicinal yalue. The most important 


medicinal properties are said to be found in the milky juice which occurs most 
abundantly in the green fruit. These properties of the juice are due to the active 
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principle called ‘‘papain,’’ which has been long recognised as of considerable value 
in dyspepsia and kindred ailments. Its digestive action is undoubted, and it is a not: 
uncommon practice to rub a slice of green juicy papaw on tough meat to make it 
tender. Another practice is to wrap the meat in crushed papaw leaves over-night 
preparatory to cooking it. ~ 4 


The papaw is @ valuable aid to digestion, and many sufferers from dyspepsia 
have obtained relief by eating this fruit. Papaw juice contains papain, a powerful 
digestive ferment, which is often used instead of pepsin. For dysentery the ripe fruit. 
is a sovereign remedy. The seeds have the flavour of watercress, and are an efficient. 
‘vermifuge. 

The late Lord Harris, who visited the West Indies with a team of English 
cricketers a few years ago, was a sufferer from digestive troubles. Such was the 
relief that he obtained from the eating of papaws, that he subsequently wrote in a 
local journal, urging that greater attention should be paid to the medicinal value of 
the papaw, and stressing his view that the importance of this wonderful fruit should 
be far more widely recognised. 


In a recent report of the proceedings of the Agricultural: Society of Trinidad, 
a contributor of a paper on the papaw said: ‘‘I have no greater authority than 
myself who am a constant sufferer of stomach troubles for which medical science 
has proved to be of very little use. Persuaded by a friend, I am now making use of 
the papaw in all recognised forms together with a tonic bearing the following 
recipe:— ‘To a bottle of wine use about two green thinly skinned grated papaws,. 
allow the composition to soak for a period of four days, after which it is strained 
and then used by taking a wineglass full before meals.’ I am, indeed, gratified with 
the results.’’ ‘ 


Papaws contain no sucrose, but contain Jevulose, which is specially suitable for 
diabetics. 


HOUSING COCKERELS. 


The housing of a large flock of cockerels, which are being reared either for 
stud or for table purposes, causes some concern, owing to the number which are 
injured through fighting. Fighting is more prevalent among light breeds, such 
as white leghorns, than among heavy breeds, such as australorps. 


The rearing of a large number of cockerels in one unit could be arranged 
to great advantage by the provision of a special house, rather than making use of 
the usual type of fowlhouse. Cockerels of the same age should be placed in the 
same unit. The type of house recommended is one in which the walls do not 
reach the ground, thereby eliminating corners. For efficiency, economy, and 
simplicity of construction, a building of the gable-end type should meet requirements. 
The size, naturally, will depend on the number of birds to be accommodated. 
A building 12 feet long by 8 feet wide will accommodate, as a maximum, 100 white 
leghorns or 80 australorps. It will be noticed that, approximately, 1 square foot of 
floor space is allowed each bird. It is essential, however, that hens should be 
provided with double that area under the same system. Such a small floor space 
allawanee is practicable, because the cockerels only occupy the house for a short 
period. 

In the construction of such a building, the four corner posts may be 3 feet 
and the two centre posts 7 feet high. By using 8-feet iron for the roof, it woulc 
extend to within 2 feet of the ground. ‘The gable-end should face to a point 
between north and east. This will permit of the front being left uncovered, 
while the rear or westerly end should be covered with iron to within 2 feet of the 
ground. Perches are the only fittings necessary. These should be all on the 
same level, and 3 feet above the floor, run lengthwise, and spaced 2 feet apart. 
Such spacing will obviate fighting on the perches. 


It is essential for a building of this type to be erected in the centre of a large 
netted run, or a distance from other buildings if the birds are to be reared 
on free range. In addition, it is advisable to erect a number of perches in 
different parts of the run. Such perches should be 3 feet high and situated away 
from boundary fences. ; 


The advantages of this system of handling cockerels are that there are n? 
corners or walls in the building, and on being chased the bird can escape easily 
by getting on a perch. An old cock bird placed in the pen, before the cockerels 
are three months of age, will materially assist in preventing the young birds 

ghting. ; 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 


‘TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF OCTOBER IN THE AGRICULTURAL 
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1936 AND 1935, FOR COMPARISON. 


AVERAGE TOTAL ’ AVERAGE TOTAL 
RAINFALL. | RAINFALL. RAINFALL. RAINFALL. 
Divisions and ett Divisions and~ { hie 
Stations. No.of Stations. No.of 
/ j Oct. | Years’| Oct., | Oct., Oct. | Years’} Oct., | Oct., 
Re- | 1936. | 1935. Re- | 1936.| 1935. 
cords. cords. 
seereeinct eet beeen See eee eee eae 
North Coast. In. In In. Central Highlands. In. In, In. 
Atherton .. «.| 0°95} 35 0:71 | 1-75 || Clermont .. 7. | 1838.1 65 0:32 | 1:04 
Cairns 6 Pelee 2617 54 0-16 | 5-47 || Gindie Gr) ee | E1341 37 Nil 141 
Card well Be erat} 0-18 | 2-99 || Springsure .. me | L266. 67 0:32 | 2-14. 
Cooktown .. ere 05 60 0-15 | 0-77 
Herberton .. se |) 0:99 50 0-87 | 1:46 
Ingham cs | 194] 44 | 0:05 | 1-73 
Innisfail 3 -.| 3:33 | 55 0-19 | 9-94 ¢ 
Mossman Mill ..| 8:15 | 23 0-11 | 5:55 Darling Downs. 
Townsville .. «| 1°35 |- 65 Nil | 0-19 
Dalby ne 206 66 | 0:50 | 1:72: 
Central Coast. Emu Vale .. ni | VAAN) 40 058 | 2-17 
Hermitage .. ee | el: O2ny eS, ae 2°15. 
AY Iie: On! ve | 0:94 | 49, Nil | 0:08 || Jimbour -.| 1:90] 48 0-75 | 2:32 
Bowen ei leO2R eS 65. Nil | 0:05 || Miles oe 205) 61 0:28 | 2-34 
Charters Towers ..| 0:73 | 54 3-0 1:53 || Stanthorpe .. ..{| 2:56] 63 1:73 | 1:89 
Mackay 3 cs ih Leesa 65 2-09 | 253 || Toowoomba se | 258 64 0:25 | 3:89 
Proserpine .. ax |. TEL) 83 0:15 | 0:12 || Warwick .. Sib eeBy4 71 0-47 | 2-91 
St. Lawrence -. | 1:79] 65 0°56 | 2°73 
South Coast. 
Biggenden .. peelana. 40. 37 0-61 | 3:44 Maranoa. 
Bundaberg .. cq, |! esol 53 0:93 | 1:40 
Brisbane +. | 2:57. | 84 016 | 4:93 || Roma oa Ponies (Sal gat 02) 0°36 | 2-72 
Caboolture 2:54 | 49 051] 4-18 : ' 
Childers me as |) PAYEE ZO 1:32 | 3:19 
Crohamhurst. . os | 33L] 43 1:53 | 4:92 
Esk .. ; -.| 2954 | 49 0:22 | 3:61 
Gayndah 5 4 2°41 65 1:62 |: 2:20 
Gympie nt] cay) PIRAT Ai 0:92 | 3:34 State Farms, &:. : 
Kilkivan 2°62 | 57 2.34 | 1:88 
Maryborough 2:78 | 65 1-10 | 1:94 || Bungeworgorai ..| 1:50 | 22 Nil oe 
Nambour .. +. | 3:12 | 40 1:05 | 5-64 || Gatton College an |) PAU i S¥/ 0:15 | 2:81 
Nanango .. o.| 2°28 | 54 | 0°72 | 4:24 || Kairi THOPA YE PY yn AP Tan 
Rockhampton sel) Meh) OG} 0:86 | 0°74 || Mackay Sugar Ux: 
Woodford .. +. | 258 | 49 0:42 | 4:60 periment Station | 1:44 | 39 2°47 | 2-62 


A. 8, RICHARDS, Divisional Meteorologist. 
_ CLIMATOLOGICAL TABLE—OCTOBER, 1936. 


COMPILED FROM TELEGRAPHIO REPORTS. 


SHADE TEMPERATURE. RAINFALL, 


A 
$ 
Ss snmp 
Districts and Stations. = od Means. Extremes. q 
S55 Wet 
g gS bamineten tenes ——-—| Total. | Days. 
3 fA | Max. | Min. | Max. | Date.| Min. | Date. 
= 
Coastal. In. "Deg. Deg. | Deg.. Deg. . | Points, es 
Cooktown .. s .. | 29-91 85 72 91 30 61 16 15 
Herberton .. os: a9 oni 83 57 91 13 | 49 L487, way 0; 
Rockhampton ae .. | 29:98 90 66 101 27 57 1 86 4 
Brisbane .. .. | 80-00 83 63 99 28 56 1 . 16 4 
Darling Downs. “ 
alby ‘ 4 rth ~» | 29:97 88 56 99 13 47 14, 20 50. 3 
Stanthorpe cn ate oe 79 47 86 18 36 31 73 5) 
Toowoomba ie - AG 82 53 92 18 42 14 25 a 
Mid-Interior. 
Georgetown BH «| 29-92 97 67 103 11 58 3 112 3 
Longreach... aoe ~. | 29-94 95 63 | 102 Lee 53 14 18 3 
Mitchell .. .. «. | 29:96 89 53 99 18 46 | 18,14,| 25 4 
* Western , 15, 31 
Burketown neil Yen |) PER 93 70 | 102 olen |enos LAs] ON ilar Smet, 
Boulia ou tn .. | 29-94 95 65 105 slaly 57 uk 6 La 


Thargomindah .. «| 29-95 87 59 102 8 50 12 60 Ty 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
Times ComputeD ny D. EGLINTON anp A. C. EGLINTON. 


TIMES OF SUNRISE, NOBEL: 


_ AND MOONRIS 
AT WARWICK, 

MOONRISE. 

December, January, Dec,, Jan., 
1936. 1987. 1986. | 1937. 
Bie Sets. | Rises.) Sets. | Rises. | Rises, 

| p.m, | p.m, 

1| 4:49} 631 | 5:0 | 650} 9-10! 9:32 
2] 4:49} 6:32 | 5:1 | 650) 9-54 | 10-21 
3 | 4:49 | 6-33 | 5:2 | 6-50} 10-35 | 10-45 
4| 450} 6-34 | 5:3 | 651] 11-6 | 11:16 
5 | 4:50} 6-35 | 5-4 | 6-51) 11-42) 11:51 

r . | | 

6 | 4:50 | 6-36 | 5:5 | 651 pill stars 
am. | am. 

7| 4-50| 637 | 56 | 652| 1215) 12-27 
8} 4:50} 638 | 57 | G52) 1246) 1-2 
9| 4:51 | 688 | 5:7 | 652) 1:17, 1-47 
40} 4:51 | 6-39 | 5-8 | 652] 1:49] 2:35 
11 | 4-51 | 6-39 | 5-9 | 651/ 2:29 3-28 
12 | 4-51} 6-40 | 5-9 | 651/ 3-8 | 4-24 
13 | 4:52 | 6:40 | 5:10 | 651) 3-53, 5:28 
14 | 4-52 | 6-41 | 5-10} 6°51/ 4:43/ 6-21 
15 | 4-52! 6-41 | 5-11! 651| 5:37 7-21 
16 | 4-52 | 6-42 | 5-12| 650| 632) 8-22 
17 | 453 | 6-42 | 513| 650| 7:32 9-21 
18 | 4-53 | 6-43 | 5-14| 650| 8-30 10-32 
4-53 | 6-43 | 5-14 | 6:50/ 9-80 11:26 

20 | 4:54} 6-44 | 5-15 | 6:50| 10-29 | 12:29 
21] 4:54 | 6-44 | 5-16 | 6-49] 11:26 1:35 

nS . p.m, | 

22 | 4-55 | 6-45 | 5:17) 6-49| 12-28 240 
23 | 4-55 | 6-45 | 5°18) 649| 1:32) 3-42 
24| 4-56 | 6-46 | 5:19 | 6-49) 2:38] 4-40 
25 | 4:56 | 6-46 | 5-19 | 6-48} 3-48! 5-34 
4-57 | 6-47 | 5:20 | 6-48} 4:54! 617 
458 | 6-48 | 521) 648| 5:55! 6:59 

28 | 4-58 | 6-48 | 5:22) 6-48| 6:55 | 7-36 
| 4:59 | 6-49 | 5-23 | 6-47) 7-44 840 
80 | 4°59 | 6:49 | 5:24 | 647| 827), 844 
$1 | 5:0 | 650°} 5:25) 6-47/ 9.7 9-18 


the moon will be in the first quarter and when full. 


Phases of the Moon, Occultations, &c. 


6 Dec. ) Last Quarter 4 20 a.m. 
14 ,, New Moon 9 25 a.m. 
AL oe ( First Quarter 9 30 p.m. 
28 ,, © Full Moon 20 p.m. 


Apogee, 10th December, at 6.6 a.m. 
Perigee, 26th December, at 6.36 a.m. 


On the 22nd, the day of the Australian sum- 
mer solstice, the Sun will reach its furthest 
distance, 234 degrees south of the points due 
east and due west, and it will be found useful 
to note these points carefully on the horizon. 
In all places 234 degrees south of the celestial 
equator the Sun will be directly overhead at 
noon, and a telegraph-pole will cast no shadow. 

On the 27th Jupiter will rise and set with 
the Sun, and be lost to the evening sky. 
Observers may remember the interesting sight 
afforded when, in April last, the great, wonder- 
fully luminous planet had risen above the 
eastern horizon and the curves of Scorpio 
stretched out above it. Watching the planets 
rising and setting night after night with this 
notable constellation (the result of the Earth’s 
rotation), many would at the same time take 
note of its own proper motion by its increasing 
distance eastward from Alpha Scorpii (Antares) 
until it crossed the border of Sagittarius about 
the middle of November. 

On the 29th Mercury will reach its greatest 
elongation, 20 degrees eastward of the Sun, 
and on that date remain above the horizon 
for nearly an hour and a-half. 

Mercury rises at 5.13 a.m., 24 minutes after 
the Sun, and sets at 7.5 p.m., 34 minutes 
after it, on the 1st; on the 15th it rises at 
5.51 a.m., 59 minutes after the Sun, and sets 
at 7.48 p.m., 1 hour 7 minutes after it. 

Venus rises at 7.82 a.m., 2 hours 43 minutes 
after the Sun, and sets at 9.24 p.m., 2 hours 
53 minutes after it, on the 1st; on the 15th it 
rises at 7.55 a.m., 3 hours 3 minutes after the 
Sun, and sets at 9.36 p.m., 2 hours 55 minutes 
after it. 

Mars rises at 1.39 a.m., 3 hours 10 minutes 
before the Sun, and sets at 2.1 p.m., 4 hours 
30 minutes before it, on the Ist; on the 15th 
it rises at 1.8 a.m., 3 hours 44 minutes before 
the Sun,- and sets at 1.43 p.m.,5 hours 1 
minute before it. 

Saturn rises at 12.2 p.m. and sets at 12.44 
a.m. on the 1st; on the 15th it rises at 11.11 
a.m., and sets at 11.50 p.m. 

Although the Southern Cross will be absent 
from the evening sky, Orion, the Hyades and 
Pleiades, Sirius and Canopus, with Jupiter and 
Venus, will form a most wonderful picture at 
Christmas time. 


) Last Quarter 12 22 a.m. 


4 Jan. 

13. ,, @ New Moon 247 am. 
20 ,, @ First Quarter 6 2 a.m. 
27 ,, © Full Moon 3 15 a.m. 


Apogee, 7th January, at 1.0 a.m. 
Perigee, 22nd January, at 1.0 p-m- 


‘For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S. 
add 4 minutes for each degree of longitude. 

times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascertained by noticing the dates when 


For example, at Inglewood, add 4 minutes to the 


In the latter case the moon will rise 


somewhat about the time the sun sets, and the moonlight then extends all through the night; 


when at the first quarter the moon 


it 


is moonlight only till about midnight. 


ses somewhat about six hours before the sun sets, an 
After full moon it will be later each evening before 


it rises, and when in the last quarter it will not generally rise till after midnight. 


melt 
relativ 


reproduced without acknowledgment.] 


must be remembered that the times referred to are only roughly approximate, as the 
e positions of the sun: and moon vary considerably. , 
[All the particulars on this page were computed for this Journal, and should not be 
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